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(54) mnoi^mi 7r-f;w->x-rA 



(57) immi 



< 
K 

V 
K 

^ 



s 



I 

Is 



I? 



1 

^ga-r 5 7 r -i';l/'gar-7';l' i; > 

^7 7-Y7l'Waf— 7;b^#Ba.LT, iS7r-Y;l/!6S|'Jf) 

wo 7 iS7r^;l/max-7;Hc 
*5tj-?,K7r'i';bcD5tsH*^e.msrBlPBS{c: iS7 7^;b 
6 OlfiBtf IB ^ K^#ffiiaiiMJitc -31/ >T ©-^ 

7;bi:. 

S >>> y7'r-7";l/i^?gg|5i;;|:^*;^> 

a-iii/^Ti^7 7-i';U'^ax-7';b^#BgLi5:;!)^P>MI5m 
[|i*«2] iS7 7^;umax-7;U*V *iiJ^W4 

iBgj^mc^ma-rsiiiittc, 

m^rail§t^KW4tBiSMJ§?#^^ttl±i-r ^ C {c J; 0 
T^\imfr>-7 7^}\^\/7.^h.^ 

[flsRiS 3 ] IS ~» >:/r-7;l'^iSIBtl^«f*{c|Ba5 
1- § > T'r - 7;Heiig|5^ ^ ^ ^ s 
iS7 7i';V^»?^^tB-rP^{c, iS>'>y>^x-7';l/7!)<^BB 

tiW*iS 2 IB«c<^7 7'i';U:;>Xr Ao 
[|«*«4] K7 7-r;U^BiM-r^^{c> iS7 7'i';b 
{c^fCf y 7"r-7;W^IB^j«<**^ p.^iJlt$ 

nSCil^&ltmi^l-S. SS5l?JH3IBm<D7 7-l';bi^X7^ 

[i«*«5] ^7 7-r;U{cMJSt5^>^+>':/7^-7 
Kv>> yyT-7;i/^x -y ^g|5^<i^7 7-r;nc>^Jt>-r?) 



(2) If 2 0 0 1 - 2 3 6 2 5 1 

2 

77'<;l'ea-f-7;Kcao"v^TiS>>>>'7'x-7";l/7b< 

■rmM «fciaic(07 7'<;u>'Xr 
[lt««6] ^77i';l/iOMfT^^Ji:S^77-r;l/tc 

mmmmi^xy ^^■bmy7 4)\^(D-m[mmm'J^ 

10 i), IS5RlBl~aS*JS5cDt/>-rn*Ma(ciBi^07 7'l' 
[If«]S7] MIBi^>>'yr-7;Wc*^lSt-^7 7-l' 

(c|BK(D7 7^;l/S^Xf-Ao 
20 [II5RIH8] r-^?i)^7 7-r;Pi;LTtB»ji<*{i:|B 
iSf § 7 7 -< -'L' X -f A T-fe o T , 
^IB^i««:lC*5tt5*(ufB^^^Sfc^77^;KDlB«J 

%tT*a7^-fexg|5i:, i^7 7-ryi^*'<iBis^nTv^sK 
#<4iB^M«©<4Hitfs^sa-r ?) 7 7 -fyi/sax-r 

^7 7^;l'War-7';l/^#!!atT. iS7 7-i';Wi'J'9 

T p. nfc^*ffi!BSM^« ^ -^^^ e,!it^ WuiB^m 
^m^miiLmmmmicmy7-c;i^m^r^mmm 

30 M^fiJ^a^i:. 

40 i^ia»^«<*tci^7 7-r;b^ieis-r5^(c. mn-mmm. 
umnrz^m^^mmmmzmy 7^)i(D'f- ^ * 

W 0 S T § 1 1 {c . Mf B7 7 ;btOf-- ^ A^f] D S T 
p.txfc#ffilBiSMJ^Am*fiJa*l4IBIiM«(U X hTb^c, 

[IS«IB9] x-^?iJ^7 7'l';bi; LTlBgS<«ft(ClB 

isrsi;i:t(c, m.mm.mwiy^^wc>7^)i<omm^fi 

50 KIBS8^{*{i:felt5#{4SBa^ls!c«tciS7 r-rvl/OfB^ 



(3) 



immmmm^t^m-^-^-^xmrn-^nrzi^^ y^r- lo 
y)\^h. 

*sij '^^mm^w-nwcy 7 ^ 0 ^ r ^mm. 

f&tmmmmmtnrz^wmmMmmi^'j x h 20 

mmBmwi^my7-cji'miBt^mc. mmM^m^ 

mmiimmmmmmL. mmmmmmm^^mm 
mm-£tirc^pms^iiLmmmmcmy7^}i(D7'-'^^ 

So'i r i';l'Saf— 7;l/%#!'^ L ^ p> tuSapir 

f)\ mmmmmmctminx\^^^T- ^ ^m?)-m 

Ct^^^tt^. y7'<)Wy^TLo 40 

m^j^ 1 0 ] nmnm^ l < imtmmi^comx 
mmtt^. m^mximMm9Mi^(Dy7^}Viy7. 
[itjRjsi 1] m.y 7 H )V^muLrzm^. frfctc* 

8 ~W*a 1 0 C7)^^■rn7b^ 1 Stc|gm07 r ■<)\yiy7.T 
Ac 

[lijR^s 1 2 ] mm^^^ t u < tiKi3«Jiii*<7)«f m 50 
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«c(07 7-r>'i/>'Xf-Ao 

sjtc. iSlEil«i*'^5«7r-r;i/i&i:SK7 7-r;b«Dftfi)t 

^^j t ^m$-i*TSfiJ$ n/t 7 r -r;!/ u X h u 

wmn^w t iHii-r s 7 t ;i/ u x h iB^ap t . 

^IBSS5if*:{Ci2i5$nri/^^^7 7'l';l/U X KDf^^ 

^^(ciSiagJ$i^*{clB^$nTv>57r-i';Ui:*tb 
K r ^ 7 7 -r u X b tbi^ ^ ^ * ^ . 

\z%minx^.^^y 7 ^ y^vnpmfmmmmm. 

Ji<*tlBaJ^nTv^57 7-^';l'i:*HB^-r 5 i:S7 7-Y 
;bUX hi:bS?a5A^¥i)»fLfcti-&fc. HfilB^f^{C^IBiS(S 
mclB^^nxi/^^ 7 7 -r;UOltfEtS-^\^T^*SJ^^ 
W4s3«5MJ^UXh*^M«T$n§il,h^!|ttifr?.. IS 

jRlfil 2lB®cD7 7-Y;b->Xri.c 

[W*isi4] m-y 7 MctALxmmo^'m.^n 

T. mw^<r>^wcm^^y7-<}\^'^m.c:>mM^t^y 

7^)\^'^^nWi^^^^^^Tzct'^W'^tt^. imm 

1 -Ih^jS 1 3(D\^^-fnt>^ 1 iS{c|BicCD7 7-i';l'->Xx 

Ac 

[00 01] 

tmmmm<otmmw^^ 7 7 -< i: l riBit-r 5 c i: {c 

m^^XWM^^. 7 7-l';Vv'XxAtCMf §0 
[000 2] 

[i;t5l50fi£ffi] B!t;#1W^(D|3^{®i*i: LT. V T R 

— :r y •\' ; b 7 ^7 -tr X / rV 7 ± i: L T ffl ^ p. n T 

^ y ^' A 7 ^ -fe X r" -r 7 ffl 1/ ^ 5) n <i; 9 ^ o T # 
fco j:ne)07y^A7i'-trX^-rV7«. >^-'!ryiy 

^)\^7^^7.^'f>(7t\mLx. %mmw^\^^m^ 

n fc r - ^ (c g S 7 ^ -t X -r 5 c i: ;b we § i: I ^ 

rV7Wit^!S*^-r^<> -otDlB^(i<*tot/^T. 

ii»B^ittoiH]B^iBii. BtMS4, #g-r?>©;^tes?b^^ 

[0 0 0 3] tX. uni=.©7y^"A7^-t:X^-f 1-7 
(ciaii L/cBi^l|i1«|g(±. 7 7 ;l/->Xx Ate J; D ^Or 

-^f?i);&77-r^i/i:i/^^WitT'iBit'ga$nTi/>5o t*f 

)i;iE5H{i:fi)ffl$nTV^?.7 7-i';U^>XrA^UT 
ti> l^ij^ff, ifCPC (Personal Computer) (Cfelt^M 
S-DOS^MS-WindowsUcDO S (Operation System) T'ffl 
t/''e)nS, 7 7-Y;l''Sar-7;l/ (FAT : File Alloc 



(4) 

5 

at ion Table) ^ffll/>fc7ri';bi^X-r A (J-XTx FA 

[000 4] OT. ? My7^f\^i/^TUC'Dl^rm 
X A ^iSffl f X h n y tf a - ^ COM- F X 7 mi5)c 

n±. CPUIO. RAM20, ROM30, 1/ 
0 (Input/Output) ^>^-7x-7.4 0*3<fcO-VS7.5 IC 

o^^^^Tii^^nrfcO. i/o-i'y^-7 

[000 5] CPU 1 OtiRAM20, ROM30, I 

/o^y^-7x-x4 ofecfcO-'iBMSHe o^sw-r 

;5t©T'fe^o R0M2 OfecfctfR AM3 0«7-/U'y 
-v/a >^^fT-r?>fca6tDF*3gPiS'liaH'?'feoTs RA 
M2 Oti77Uy-i/3 y^^ffT§I^JC7-^x';7 
^i: LTffli/^e)n?)fecOT$)0, ROMS 0(Cti^-O7 

:/ u -ir- i/ 3 yiiA^^fcf 31i$ n § cfc 9 * o T (/ ^ § o 

[0 0 0 6] I /Ol'y:5f-7x-7.4 0«l2liSB6 21 

^LT. cnib(DCP\} \ 0. RAM20. ROM 

3 0*5J;t>"I/O^'>'^-7x-X4 0a/^X5 0^/1- 

mt^^<DX'$>o. WT. ^mmmi!^tbxm^7-u 

X^^^=fex.fcHDD (Hard Disk Drive: g^rV;^ 

^7^H) com^K-D^^^xmrnt^o 
[0 0 0 7] tLx. CPU 1 0*^. mwrnmeo^R 
0M3 0{ctsirt$nfc77''jy-y3>^^fTt?.^t s 
(CctO. 7r-r>'V->XriA7 0' tbxm'^t^x^iic 

^oTl/^Sc 7r'r;U'>'X-rA7 0' tiHDDl|<Dl2S 

7 7f ;l/Sar-"7^l' (FAT) ^fflV^TtT* 
[0 0 0 8] 7r-r;i/i^xxi.7 0' 0 1 etc^Ft ^ 

i;^{C. 7^-tXgi57 1. ^^X^ji^aP7 2, ^^X 
^?fJ^gP7 3*5<fct>"77l';l'Sa-r-7;l/ (F AT) 7 
4^^3S:^Tl«)5c$nTi/^5o i^^X^ffl^gP? 3 (ir 
-^A'i|BtS$nTl^*l^ (*fiJS(0) ^7X^(C771' 

7 2 ti?fei!?-r ?> 7 7 ;PWar-7";l/ 7 4 ^#BS LT1# 

E1f.Lfc (fl^^j^^f^cO) ^^X^^^. mm^yT.^ 
ll^l^^-rSck^tC^&oTV^So 7^-bXgP7 H±^'7 
X^l?^^a57 2 t?«g^Lfc|tJ^jg^^t0^77X?*>6r- 
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^f^SE^i^Wb. Mtc. ^7^x^f|iJSgP7 3tct;f)f)0^^ 
T enfc V X ^ t ■Oi.^Tr- ^« t iZity t oD-efe 

% 0 0 9] 77-r;i/WaT-:'';i'7 4 tiiaesse 0 

ntz^yT.^^'smt^^oxh^. 77^;ugffix- 

7;b7 4-fi±, r-^'^Sia^*cD^^X^?(Oi^CC0r- 
^ nfc ^' ^ X ^ (DS^%IBti-r S <fc -5 /S: o T 

fcD. r-^^^^J^flOSTfc^'^X^cO^^i^'OtM-r 
§1«^^#73[^}SiiSU X h i: LTIBHSa-rSC iitCcfc 

K). mmo^y7.^ti^i^(Di:o^micmff-ox 

7 Y /I'^li^ t T 1/ ^ S ;^^^eaT § J; ^ o T 0 ^ § o 
77'l'-'b'gaT-7*;l'7 4ti*|ija(D^^x^ 

{coi/^Tfesa-rs<t9{c^oTv^?)o 

[0 0 10] CCDcfco^lifiicfCctO. ie^,SB6 0Oi2 

yX-^mm^l 2ti\ 77-l';l/War-7yl/7 4^#!1 
LTRfrS-r ^ r- ^? A^ISSfl $ tiT l > 5 ^ ^ X ^ icSijat 
?,ST^'^X^^|iiSti:Jik»). ^ott. 7^-txgP7 1 
C Og^^ L /i ^ 7 X ^ 7 ^ -b X L T r - ^ ^St^^ m 

[00 1 1] ffc, IB1igB6 0(cr-^^IBSt-5ti 
^tcli. 5ff. ^^X^iJ^gP? 3/3'«^7X^jf^gl57 
2^&mL. C(D^7X^Sl^g|5 7 2*^7 7-r;^Saf■ 
-7;^ 7 4 ^#-^ L T*f 1^® ^ 7 X ^^3^ L/ct^. 
^^X^f)Sg|57 3A^i:cDSi^^?n/c*fl^<D^^X^ 
iCT-^^Pl^'^X^o tLX. 7^-trXg|57 lA^co 
^ 7 X ^ ic r - ^ ^SB^-r <73T'* So 

[00 12] 

a^iT^^ii-a-fc. ^cD5aatc^F^^s-r5i:i/^9Sffl 

[0 0 13] mxii. mm^'M'O'P^mL^h^J^on: 
i6{c{i7 7-r;l'^)ig73i«)^355^iRl'\>^> >':?'b^*^p.x 

^^mjiorcibicii.^mt^mmmmnx\^^^^y 

7 7-r;l/^ax-7;l/7 4l±^^7 7X^?©lg*^Dti:M-r 

5t*IB^#7^«SUXhi:LTgaLTl.^SOt:\ 
St § r- ^ ^ 1/^ S ^ ^ X ^ icJiJiiT S S 
t:\ i^^x^^Si^gp? 2jb«#{c^^X^^ioiOj!!j 

p.*ttntJ*p)*v^(D-p5aa(i:^r^*<A^*^5o 

BftiicD^ML (7 7'l';l'tDjM73rS]'\0'»y7) ^tT^ 

©v'-vyy^tT^^StC^ ^7X^fB§^g|57 2*^77^ 
50 )\^(09tM^ yT^^ts^^i/^ y'f9t<r>'r- ^imtX'^y 
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[0 0 1 4] f;eoT. mmm'^'o/mmL'p. ^m.(D 

[0 0 15] F AT7r-r;l'V'Xf-A7 0' tCfeV^T 
^?lf^g|5 7 2*^'7 7'l';l'Wax-"7';l/7 4^IIIMSfCj!!io 

^X'^mm^i 2*^7ri';bga7"-7';b7 4 0^t^A^ 

7. ^f^Moit ttj-r s -^-tciis^^^^iaaBtpa^s-r § o 

[0 0 16] (3) ^^x-YX^^T^^Mri' 
ZCAV (Zone Constant Angular Velocity) 

[0 0 17] !i(Drsm^m^t^rMc^ lais^ttcDi^ 

[0 0 18] L*^t**^6. ^y7.^(D^mmti'^f- 

7-r;i/'gar-7";U7 4%$tsfiiJA>eia!orit^-r5i2s 40 

(4) F AT77l';U>'Xri:.7 0' fc*5(.''T. |b1-7 

n^jiOo i:®l^> IBtSffliJfcfcttSMfrWcJ;?,, 7r 
-i';l/+i--l'X^7 r-r^b^^f J 0 ?>nfc^'7X^fcD^^ 

X^rji\,^(OX. n^mX'li. IBMJtc*3l,^T^SL/-CT 50 
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- ^ (D-gP{c 7 ^ -b X -r 5 C T' t * (/ S o 

[0 0 19] t^sti-^. U^(Dy7-^)Viy7.r-Uc)o\^^ 

rc^(DX\ 'to:>mwcx^%mtcticxK>. tmmi^ 

IBiiM«(Dl^^^igji{ctf*9i:i;;!)^T't. X. 151-7 
r I'^WC?^ bT?IiSftO®a=&lR)l^(ctT'5: ^ ifa tcfc'V^T 
— :3«5aa(cJ;D^i:fc7r^;HffScD^S^^fil!«0 

mmizjfttcoxsLm^n. f)^t^^—o<^mmic^K)i[: 

[0 0 2 0] 

^!li/Xr-m. ■r-^?iJ^7r-i';l/^LTlBiS?nfc 
IBili«ft*^ 6 7 7 -f^UcOi^tm^tT^ a 7 7 ^;l/'>Xr i, 

(DMth^n^soT'i^'tX^t. 7 7^;b*^IBSS5nTl/> 

^^fuiBas^fticrofitBmfs^ea-r § 7 7 -i-^i/^ar- 

7;Ui:. 7 7'Yyl/Wa-r-7;l'^#B^UT, 7 7-r;l'*^ 

f J 0 s T 5 nfc^&iBa^^iio 9 6 m^oymmm 

'^mu.timm^ic'Di^x(D^mimmm^^t^Mitt 

-/T-y^mm^tK i/>y7'x-7";i'*A^p>. msx 

- ^ ;b<sij 0 a T e> nr V ^ § ^ffiiBi^Miitii^^ tc-r 

mmmnmcm':3h^x 77^ ;bga^- 7;i/^#bs 

*^6p;iSr-^%#WitlBffl^^i|lc^iS^L. 7^-t7. 

gp*^. #{iiasj^Ji{ciBas*nTi>i.r-^f^it*tti-r 

[00 2 1] /5:*5. 7 7-i';l/Wax-7;l/*\ *|iJS* 

T-^^wi^^mx^mitmmmm^^'trs^. 
m{itiBSsiiM«ij^^gPA^*iijaWitiBiiis^tcT-^^sij 

0 ^T/cti{c, >>> y:/-r-7';l/gg^gP/b^m^f^P§Stc 
#fil3S^fS«c##*ttai-rs ii i: J: 0 y^x-T* 

[0 0 2 2] Sfc. i/>y:^r-7;b^lB^^Wc|B^ 
■r5'»y/-r-7'yl/tB1iai?^^*;^. 7 7i';l/^K^f^ 

mt^jc. y:/x-7;i/*^iBis^«f*A^?>i!^^tH^n 
Tfcj;!/^ (l»*iB3) o ^etc, 7 7^;l'^i^'iJ^-r5^ 
ic, 7 7-f';l/tc^^lS-r§>>> yyr-7;WIBill«i*A^ 
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[0 0 2 3] ttc-Sibic. yr^Mciamt^i^^y:^ 

[0 0 2 4] $?.(c, iz-vyT'f— 7';Ki:WiSt"?>7r 

ccD7T-f';l/^x>y^ai5*^i^+>:^r-7;Wc*f 

fSf 7 r ;b Lr^^^t WW t fc tf^ t . WtSf 
?,7r-Y;l/A^~#ffib^^^~^>>7°r - :/yL'*^ffli^$ tiT 
(IS«iI7) o S/c. *fgB^(D7r^;L'v'Xri* 

S(C7 7"i';Pcoiatl^tf=5:^T^-b^^i^> 7r^;U?b^ 

is^$nTi/^sw4tafiiM««o{iBii^^es-r57 7 

-f/Pgar-^ybi:. i:(7)7 7'^;l^Saf—7";i/%#BS 

t . *f js^GisiSMftX 7 r /b^fi "5 s T 5 mim 
mm^t^^rs:^. immmcy7-{)i^m»tm 

^'^fiJOST^iiicfetc, 7r-l';l'«T-^?!)^flOST 

[0 0 2 5] tibic. *^BJico7r'f;l'v'Xi/AiJ:, -r 
c:cDiefi^iii*:*^?)7 r-<';i'©^tB^tT*9 7 r-(';l'>'X 

r A o T . laas® ft *3 5 mmmi^mm 7 r 

jl^Mi—y'^t. ircD7ri';L'SaT-7;l/^#RP>U 
T . 7 r )Vf)'^m 0 a T p. n/c#fuS5iSM)i'0 ^ -5 P) 
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;& 7 7 ^ 5 p/T^F^PS^f- . 7 7 ^' ;l/(D$t®5b^ 
i: ^WJJ:.$ -ti TSiS^ nfc >>> > 7r-7/b t . 

mic7 7 4)v^w\^^ t^^&mmmw^^t . mm 

mt^^m'^miLmmmm'j x hum^t^trji^. ib 
Bmwic 774 )\^-^%^m ^mc. ^■'mm!m%% 

#<uiB^liJsSfi: 7 7 f ;l/©r- 5? J 0 T i) i: i: 
fc . 7 7 -f ^ J S T 5> nfc^ffif BiJ^HIc*^ 

*»J^W4IBi»MJi'JXhA^p.^i$ti, 7 7-i';l'7^ 
-bxijfc, >>> y7'r-7;V«g^a57b^. i^-vyT'r-T' 
;l^fti P) . mM-r - ^ J 0 S T P> nr 1/ ^ 5 ^filB^ffi 
l^(ci^)StSWitlBSMJ|lcS^t b < \mm.r-^\f£. 
l^^filB^^ftlcS^^ifl^t. #ffilBillUaJf5^gP*^ 
1^^$n/cmiBSM«S^(-S-:3''^-<:7 7'l';VSax 
-7';l/%#fi9 P)B^gr- ^ ^^Cy^tefB^^^^ 
Ifl^Ls 7^-bXgP;bS. *&IBiSWc|BiS$nTi/>5 

[0 0 2 6] r^^. Wmxi^^ b < tilB^i«ft©if X 
^{C. *SJS*fitiB®fS«U X hAHlFfiSc^nTt J: < 

0) . 7 7l';b%f]^Lfc^Jc, »ifctc*S) 

Mi^uxhtcjiiija^nTfe.fcv'' (W^ai i) » sfc. 

«!gW»fBtfe b < «!Bi^(«ft©#ltiiBt(-> *»]^^*©iB 
U X b ^iB»!ift tciBli L > L < ti 

iBiSiift<offiA^t. *|i]S*ffiiaaJ®sicUxh%iB^ 

m*^p)B!*^tiiLTt (WsRai 2) o 

[0 0 2 7] ^p>{c. fl:!)?,w»TS$t u < (iiBii^ifttogf 
tli^tc, |Bil^®ft'4'«77-r;l'^i:ii(D77-r;b'^fffi!c 
^^ji:^m$-a-TS^$nfc7 7-r;i/U X h^iML 
Haii^®i*tciB®t^7 7^;bu X vtzm^h. %mm.w 

tc|Bi^$nT0^§77'r;l'UXhcDi^^i:, ^i^tciae 

mwicimttix^^^77-Cf\'t^]iMt^77^)vv 

}f ABt . iaiS^«i*tC SBfiS ^ nx I. ^ ^ 7 7 ^ -/b U X h CD 

rtgii^fSfciBiiiifttciaaJsnTi/^s 7 7-r;i/ii Tb^ffi 
tciai^!«ft{cta»$nTi/^?i 7 7^';i/cotsis(ca-i'\^T 

1 3) o 

50 [0 0 2 8} ^tc. m-7 7^ McijLxmmomm^ 



(7) 

11 

[0 0 2 9] 

(A) mimmBmiomm 

^TT^tf^y^M. 03 (a) f±7Tl';l/Wilx-"//U 
Ol«^^i|iSWtc^x-r0> 03 (b) ti-»>/r-:/ 
;l/(?3lifi!c%SiB^-r5fc46(DBlT-$)Sc El*^ 
O^rp^i: |5l-cO?5^lilBl- t < B§|Hl-©gi553•^7^^ L 

[0 0 3 0] *^i*M^«lttTtD7r-f';l/^/Xri^ 
7 0at±, 0 1 6tC7fNbfc7 7-r;l/>'Xri:.7 0' ^iIrI 

Wu-e7 7^;^ (t-^) mim-^nx^^^. 

[0 0 3 1] inmBmtLX(Dy 7^ /I^T^tL 

^jf^gp (#ful2§S1M«if^g|5) 7 2. ^^7.^m'm 30 
(mftlHiSMft^fJ^gP) 7 3, 7r^;l/War-7;P7 
4, i>>>:/T-:/;l'«g^SI57 5, i;^y^r-y;HB 

7r^;b^x-y^gP) 7 74oJ;t/ 

[0 0 3 2] **3, ^i^jc«. *^ 1 mmmmicm^ 

7r-l';l'>'XrA7 0 a^«fi)c1-^i:np.o^gPi:LT 
©^t^ti^ C PU 1 0*^t7*^ Ji^l^^-^'Tl/^^o 77 
-f';l'gaf— ■^^^l' (File Allocation Table : F AT) 
7 4li, 7 7^;^*M?tlTl/^l)^'7 7>^cDfSBffilB 40 
:^'SMt^i><DXhK>. 113 (a) (C7f;1"<l; 5 tc, ffiiS 
mWf¥(0^y7.^t>'^il<Di:orMC'Drj:ti'ir>X\':><Dy 

7^fi^mi^bx^^^i]^^'smt^ii<ox$>^o 

u(D7 7l'-'l^@a^->^^^7 4(D§X>'hUaiEiS^«i* 

[0 0 3 3] ^L-T. Ccr)7 7-r;l/gax-7;b7 4tc 
7 7-l';b^fllJS't^^^X^©fifi*^IB^(ii*± 
tcfei/^TjiMLTt/^^l/^ti^tCfel^Tfe. 77-r;l/*l3 
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oTV^So i/>>7"f—7';b7 8(i< 77l';bStC^-^ 
x.p>n, 7 7i';l/gar-7VU7 4lCfctt57 7l';l'0 

5tEi*^6p;T^p^Pi§^^> y7^!V(D9iMt)^(o<Dii.m^^ 

t d © 5 X ^ o 0 ^ T <D ^ X ^? S ^ i: )S S T 

[0 0 3 4] *i*Wfc{i. i/^y/T-fjn 8ti, 0 
3 (b) (crxr<fc9C. 03 (a) {C7rx-r77-(';Ha 
^_•/;^7 4{i:fcttl)7 7-i';uo7t^*^?)C)p/T^^7X 

^P^fflftO. 7 7^;KD7tIi7b^^(^^^X^^^/T:-r^' 
^X^f;^7-b>y h (03 (b) ^itti 1 Sl^f F) t 

d <D ^ ^ X ^ t^-r § 7 X {c J; t) n 

[0 0 3 5] 03 (a) fplC^V^Xm^^oX^'^ 

0ftfgli77'f;l^OF ATxy hU^^tri'^So ^-t 

X. i/>y/T-7';i/7 8ii. fiiS-r§v'-\'>'"/r-:^ 
;l/i|t^gP7 Sfc.tDI'FJS^ti. 7 7f';b'0iTM{tJiSti:lBl 

7;l/7 8{cfent5^7X^f:i-7-tr>y hOMif^M-fS 

tti^fc IS i: r K^-r 5 d i; A'i-r- 1 § cfc o ^ ^ T D . 

<Ic0^7X^*7-tr>y KDr^fgA^®l^lJH^-7X^1^^ 

[0 0 3 6] 03 (b) fflc^oi.^Tti. v'>>7' 

T-y)\'l Siciolf^^yT^^ty-ty 1 6jSIS(T' 

-et^o v>>>yr-7';H5l«a5 7 6(i>>>>'/T--/ 
;V7 S^IHHWa-rsfccD-efet), v/'A-y-Zr-T";!/^ 

>>>yyr-7;l/7 8^BBiS^«WcgH€tfc'9> X^ d 

«iefiJ!«i*i)b^ 6 7 7 ;i/%M*m-r ^Jc. iy> y :/r- 
y/i 7 8 ^isi^iii**^ e-St^^tB R A M 2 0 ±icmm 

[0 0 3 7] iintcc}:!?. immw^(D7^-i:7.'pmm 
* ^ v^-^" yzff—-:^)]yUm3 1 sty^y 

^ctt^x^^. frc. imum-^^y7^)vmmt 

i>>>yx-7VH2'»g|5 7 6A^ §ji^-rs7 
7^Mzn^^st^'y^y'fy—':^'^^ 8;g:RAM2 0^ 

i>t^C-r S 7 7 U =& 1/ ^ > 7^7— 7";1/ 7 8 

Mm^mt^ctt'^x^^o 
[0 0 3 8] i/^yf7—y)vumw>i^\t. i/\y-f 

^-y)]^^ 8(r)^ti'h^'^(r)^yX^^U^t^i^(0X 
fet), i^^yyT^-^jimm^i s^a^^yzfT-fiv 

nT</^?)^7x^ic*tt&-r§^^x^#^. tL<ii> 
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[00 3 9] i-xy^^nit. 77^McMl^.t^i^ 

{cWfC-r ?. VT'r-r;!/ 7 8 L^i^ i: W»i L 

x-7;l/7 4lcS-Jl^T>>>y^r-r;l/7 8 ^Srj'FJjSt-r 10 

[0 0 4 0] **3. 77-l';l'^PC(ci:0:3t^-tTft 
j^Lfctf^tO<J:o(C. ?^J56-r§-^^>>^-r-7;b7 8A^' 
1?aLJS:i/^Ci:^^x-y^'g|577A^1^tli Lfctf^lc fi> 

^7X^;i-7-t-y b;b^i>>y^r-7';l/7 8cDF^|!iTSJ 
D if-a a. + y yr-7;KDx V b U 

[00 4 1] cntcj;'?. PC^A^e.:3t:f-Lfc77'l' 20 

l51iSfi6 0(cl5jitcvy^^i>7^'-bx*f%9ii 

nTt.^€.7r'i';U^lifttfcOffl^UfcO. X. frfc^c 
7 7 ^;l/%IBSm4'tc 3 tf- 1 T-f^^ Lfc 0 -r 5 c t 
t>BlfteT'fe5?b^ c:ne)OC'tt77-Y;Wcoi.^TOte 

*l|%fT^ o /ctt. C (Dli»tt07 7 ^ }^^{m iy7.T 

7 7 ^ 1 -\' ^ ^x- 7";l/ 7 8 t CD^-^tt^P'^S <k 

■ ^lc:ftoTl^§o 30 
[0 0 4 2] :^m\MMM(Dy7^)\/i/^Thl,cm 
^^ji'y^^7 KD'J^'yfT-y'Jl^f-x-J^^tLX 
(Dij{^fcoi/'>T. 07{c^-r7a-^-\'-h (7.7- y-f 
C 1 0~C 2 0) {ctifoTUiB^-rSo ^x-y^gi57 7 

(i. 7 7-r;utwjs-r§>^>>:^r-7"/b7 8*w-r 
^.A^SA^^Ii'^ (7.7^>y:/c 10). i^^y:^x-7";i/ 

7 87b^#aL:^l/^tI-&lcli (Xr'y:/C 1 bON0;l/- 
hW . >>>y7'-f-7;U#g^gP7 5*^v>>yyr- 
7;^78^^M1-§ (7>r-y:/C2 0) „ 
[0 0 4 3] S>>y^r-7;l/7 8*«1-§ii 40 

^tcti (Xr-y:/C 1 0cOYES;l/-h#i?0 . 
**l7-r§o S/c, 5^x-y^BP7 7ti> 77^;b'0Mfr 
m\ i:^-(D77-r;i/(c>nt/S-ri>'»>:/'r-7';l/78CD 
MirBt^iJ i: ^ttKf ^ M»tB#^iJ^ x 7 g|5 1 L T t liffi 

•r s J; ^ o T *5 D . ^ If 7 7 jKDmm^h^i o 
fcl|(OaStcJ:0. f-x-y^gl5 7 7*<7 7-r;K0MSr^ 
^1) >>■ -v > y-r- 7;l/ 7 8 oMIft ffif giJ J; D t »T b 1/ ^ *iJ 
KL/cif^fcti. i/^y-fT-y/lums^i 5ii^c(D'J 

+ y7x-7;l/7 8^M«T-ri)«fc^{C:&oTI/^?.o 
[0 0 4 4] ilOc}:3*f-i'y^'SI57 705Efr^i5'J^x 50 
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-y^^gCii LTOifii^tcoi/^T. E18(C7Ft"7a-^-\'- 
h (7> -r-y •:/D 1 0~D 2 0) {cfifoTUiB^-rSo f-x 
•y^'g|5 7 7 ii. 7 7-l';L'i;^07 7-f';l'{cWlSTi>v'> 
yyx-7;l/7 8 t<D=tn^n<D\fm^m^l\MLX 
(Xx'y:/D 1 0) . 7 7'i';l/07^A^frL(/^tf^{i:ti 
(XT'yy 1 OCOY E S;U-h« , 5/>y^x-7 

/i/jf^^gp 7 5 ^^^©7 7 -r/i/tcMl" s y:fT-y}\^ 

7 8%M«r-rS (7.-r>yyD2 0) = 

[0 0 4 5] c:CT:\ 7 7-Y;K0:'7*^Sl'^if atcti (X 
f -yy 1 Ocr)NO;l/-K#R8) , i>>y7'x-7;U7 8 
^MiT-ti-rfc^-cDSSIIT-rSo $fc,^x>y^a57 7 
ti. -:>> y-tT-fMcn^l.t^yr^Ji^t'^^^-t^ti' 
g^^^il^ § 7 7 X -y g|5 ii LT t>^t^-r ^ J; 9 

'HfSJie Otc#ft-r?.i^^{i:(i. v^-vy^x-^^P^x 
'y^'gP7 7(i, M)S-r57 7l';l/*«t*i.^i>>y^ 
x-7;l/7 8*ffJI^1-SJ;^{C^oTl/^§o 
[0 0 4 6] COJ:9^f-x-y^gP7 7©7 7l';l^^x 
-y ^'gPil LTOidfttCOl/^T, 0 9 {c^N-f 7P-^■V- 
^ (7.r-y:^E i 0~E2 0) \zm.-^XWm-t^o ^x 
•y^'gP7 7{is 09^C/T^•rJ;9{c. i/'-vy^x-^^b? 

8 tc WfS-r ?> 7 7 ;l/7b^#flE-r S (X r -y 
7"E 1 0) > 77^;UA^#ftb*>'^ti^ti=:'i (X-r-y:/ 
E 1 0©NO;l'-h#Rg) , 'J^y-fr-yjl^l zm\ 
mt^ (X-r>y 7'E 2 0) o 

[0 0 4 7] i5:*5> 7 7'l';U?bW-rS^^t{i (Xr 
■y^E 1 0©YE S;l/-h« . ^O^S^ITr^o 
■r=S:*>-^, ^j.y^^nt>\ 7 7i';l/fcWlSr§v'> 
y/x-7;l/7 8 0#a^. 77-Y;V*3j;af^-(077-f 
ybtC^iS^^ >>> y'fT-y)\' 7 8 CD&i'PJ^^SlJ. 

yzfT—y)^! 8{cjt^is-r57 7i';i''D??a^^-n^'^^ 

[0 0 4 8] 7 7-r;Hf^|ilfflgl5 7 9ti. |n)-77-r;l/ 

^^■rS^SfC^iroT. fIS[«ma(C;()^*^§7 7-l';H* 

#{cov>T^MS*. -r^^-s. iEa^b**^e.^©7 7 
m ttmm t x'tn^mm^c mt. cnetcwbr^ 
iaiSffli;tTi^o>fc7 7'i';i/ axT. ic 

[0 0 4 9] CcD-fco^tf^t, 7 7'l'/HffSlslWg|5 7 

77-(';P7^-izxtc$tiEoT, mmucii^^m 
inrcmm^n^micmwt^jf^oicfji-Dx^^^^o 04 
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7 ;WCSJ 0 5) n/i ^' X ^ CDJfe® ^ 7. ^ CDS# 

[0 0 5 0] n^m^^^-t^mmtL 

tf-i-^cttcjco^ieiifjitCcfcorsiiT^n/ciiTfc^ 

r - (c p. 7 ^ -t X -r § C oJh^ t ^ § o 

[00 5 1] i:Ocfcd^1tS{©<!aa(i:*>*^57T'i';Hf 
igoiRifflMatcoi/^T. ll5^c^^-r7a-^■v-^ (x 20 

r-y^A10~A4 0) \z'<it^xmm^^. 5t-r> 7r 
Tl^l)7r'l';b*^"&SA^SA^^fWbT iT.'f-jfk 1 

0) . c(D^')rji7 7-(jW&^^'^iai {,7sTy7h 
*^?)7 7^;U^M*'tli-ri^>tc:3e--ri. (Xx-y^AZ 

0) c 

[0 0 5 2] i^tc, ^x>y ^gP7 7:6*!i»>'7°T-7;l/ 30 
7 8*^#ft-rS*^S*^^*iJMtT (X-r<y/A30) > 
v/>>7't-7;1^7 8*<#ft1-Sif-&(cfi (Xx>y/A 
3 0(DYES;b-h» . 7 7^;b'K$S|B)a^g[5 7 9/3^ 
<Di» y/r-7;U 7 8 ^IfiiSiJ;!)^ 5>:S4{|iJtc?^ LT 

atf-tT7!3^e. (XT7yA4 0) . saa^^^T-r^o 

[0 0 5 3] **5, IBi5i:S4i:%mWT*oTi^5 

7 7'l';l'A^4Rl/^±i-a {7.7- y^k 1 OcDNO;b-h# 
Si) >>>>y-r-7;l/7 8*^#aL^(/>ti^(cti 
(Xx-y^AS 0<DNO;l/-hW . ^©$*ffla^ 

2jb^>^+yyr-7yH?g^g|5 7 5^Wtbt-<, tLX. 
-» y^x-T'/l'lf ^a? 7 5 >'^T-7";l'IBtig|5 

7 6 7bW,SaLTl^§i>>y7'r-7;V7 8^#BSL 

T. #acDffiS(c«t3fii^^7x^^¥g^-r^©-efe 

[0 0 5 4] :^>;fc. *lg 1 ^/imi<^7 7l';l/>'X-ri. 
{C *3 It ?) >>> y T'r - 7;Hf '^gP 7 5 (c J; v>> y :/-r 
-7VU7 8««g^73!£tcoi/^T. El 6 ^c^^■r7 n-^-v 
-h (Xr-y^B 1 0~B7 0) icWoTSJWrSo 5fe 50 
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f-\ f-x-yi'g|57 ltf'y^y'1'^~y}\^l 8*"!??ffi-r?> 
*^§;!j^^«ll-r§ (Xf--y-/B 1 0) o CCT. V^y 
yT-y)\^l 8;<)^#ftL^ci/^ii^{c(i (Xx-yT'B 1 0 
cDNO;l/-h#!!i) . ^7X^f«gmgP7 2*^7 7-r;l/B 
af—7;l/7 4%IlM#fC3!!J'3. mS-r-^A^ilO ST?. 
nri^S^'^X^^^I^^L (Xx-yyB7 0) . ^Wt 

[00 5 5] -7J> >'-v>:/r-7;l/7 8 7b^#ffiTSti 
^lilti (XT'y7°B 1 OOYE S;l/-l-#Ri) > 
:/r-7;l/1^3^gl5 7 5*\ i>>>':/x-7;l/7 8^#Bg 
bT^7X^?(D«g^^tT^9o >?-vyyx-7 

;H^^ai57 5«. (l^gcD^7X^3i-7-fe-y b) - 
ftCD^^X^:t7-b-y h) ^It^UT. JSa'D^'^X^ 
:t7-tr>y h;()>P)7^'-trXbfcl/^^7X^?:t7-t>y 
O^^X^f|S%»ai-rS (Xr y^B2 0) o 

[0 0 5 6] 03 (b) tc/Tstct^tc^ iiao 

7^-tX{iiH;5)"'i'^X^?:t7-t-y h 1 E Ftc*0> 
X3?*7-tr-y M 7<Dlf^<:D^vX^' ^^X 
^ 2 A) (ciB^$nTi/^?>r-^tc7^-tX-r5tiB-lC 
li, 1 7 - 1 E F =- 1 D S^st^-rSo '^(C, S/'-vy 
yr-7;H^^g|57 5ti. ^oW»^m*^ftT'fe§*^S 
*^^*iJirbT (X-r>y/B3 0) . imiSSA^ft*?)^ 
(Xr ^y 7^6 3 0 YE S;l/-h#B§) . i^^y^T—f 
;U7 8%#!SLT#M«^vX^:t7-tr'y 
^vX^ji-7-tr>y h^WrSxv h'J^atil-rs (XT 
-y^B 5 0) o 

[0 0 5 7] 1?iJx.ti\ 03 (a) , (b) ^Ki5\.^X 
ii> ^®l+WISSt±ft (-ID 8) Xh^(DX. i/^y 
:/T-7";Ht3gSP7 5(±v'-wyr-7;l/7 8%#BiL 
^S(73^'^X^:t7-b'y h 1 7 %Sx.?5:l>i/> ^7^ 
r-7;V7 8(DS*^*i6§i::i:f'^J;0^ ^"77.^-^7 
•t-yhF. i^^X^S^l l^t#So ^*3, CICT^^ 
X^?;t7-tr-y h 1 7 ^ffi^^t/^v'-v y^f— 7;l/ 7 8C0 
S^%*i6fcC0(i:. 7 7^;l'Bar-7;l/7 4*W:^[^ 

[0 0 5 8] ^om^ >>>y7"x-7;L'7 8A^e>*46/c 
i'^X^S^ (03 (b) ^Xitl 1) ^^JC7 
^■bXt/cV^^'^X^? (03 (b) ttJTii2A) ST'^ 
^^X^gg^gl57 2:^^7 7^;l/Sax-7;l'7 4 ^#8^ 

Lxmmcmio (x-f-y7"B7 0) > ^mor-'^^n 

-77> imiS^Tb^IEcOti^Kii (XT-yyB3 0cO 
NO;l/-h#Ba) , '^t^:^ i>'+y:/f— 7;l/4S^a5 7 5 

tmm^(Dmmti\ i^^y^T—f/n scorn 

m. ■r^t)*.^vX^:t7-b-y hOr^Pi (034'{c*3V> 
TfiF) J-X±T'feS7b>S*^^fW-ri. (Xr>y 7'B 4 

0) c 

[0 0 5 9] tbx. mm^^<omnmti\ ^y7.^t 

7-fe-y ^(Dr^PiJ;'9'J^^l/^ii^^c^i (Xr-y^B 4 o<^ 
N0;L'-h#B8) . ^ ^ X^gg^SB 7 2*^7 7 -r;UWa 
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0) mm^mjt^o ^rc. Bm^^(omMm\ >>> 

OCDY E S;l/-b#S8) ^ Xr-yye 5 O^tT^^o 1" 

[0 0 6 0] ^LT> ^^X^15g^g|?7 2*^ i/'-vy^^ 
^_^;l,^^gP7 5A^i^>>':^-r-y*';V7 8ii^e)*46fc 

2 A iT?^7 T^;v©aT-:/;b 7 4 ^ffll.>T)« 
mCM*) {TsT^yf B60) > i^aor- ^^tf^o^ 

t)\ iP^yfT—'f^i'Um^idt^bm^-^^f'^^'y^ 
[0 06 1] cn^oic. ^^m<Dm\mmnmtLx 

(D7 7-^)l-yy^TL7 0 aiZXtm. f Eil5S<**^ ?> 7 7 20 

[0 0 6 2] ^j:*3. ccoi^, y:/r-7';l'^^a57 
2)0 X> >;-\'y:/r-7;l/if^gP7 5tcj;5,77^;l/^ 

[0 0 6 3] S/c. 7 7^;l'^ar-:^;»^7 4*^*fJ^ 

c i: J; o T -v y T'r- 7;l/ 7 8 ^ff fiSt-r S ii <!; J; 

7 8^§^fi:<t^'^Si:i:'')^"^-^^o 
[006 4] i;-\'y/r-7;l/7 8%IH^!«i* 
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W.^^tW>^. i^->?y'ff—'f)i'7 s^niU^Wt^^M 
^mtcticX'o. 77-i';b®^^^i±iL^R*^fi(i:;>^' 

[0 0 6 5] t^K. 7 7^';^;g:f]l^•ri.lS^i:^ 7 7^ 

Mztim ?) y ^x-77b 7 8 ^IS^Ii^**^ ^ffii^ 

2)o S/c. 5^x>v^a57 7*^S^>>^r-7;l/7 8tC*f 
liSt 5 7 7 L 4 V ^ t f iJWr t fcif^fc . 

?, 7 7 ^ t * I ^ V :/t-7;1/ 7 8 ^fflltr 
0 2. c (c cfc o T fel2tl(i<*^?iJ^Wlcffiffl t c *^-e 

[0 0 6 6] $5)1;:. f-x'y^a57 7*^77-Y;Wcm 
-r2>i^>>:^r-7;l/7 8*^#aU^</^i:|iJ8frLfc^^ 
(c, 7 7^;l/@ar-7';l/7 4{c»•:3^/^T>'■^>:^r- 
7•;^7 8^f^fi)c1-2>iii:t^cfc*3> PC^^ffli/^ 
T a if-r u i: fc ct 0 ftfiSc U /c 7 7 ^I'T-fe 0 >>> > 
y^_-/;l,7 87b^#aL*l/^7 7't';UCOi/^Tfe>>>>' 

20 [0 0 6 7] Sfc^atC, 5=-x 7^7^57 7*^7 7^;l''D 

MiTBtgiW-:^A'>'7'T-:^^V7 8<DMfr^^J<};0tSiL 

c.>i{cJ;D. mt77'f;bi:i>>>^T-7;l/7 8i:^^ 

g^-r§<DT'{t^i4/)^[o)±t§o ?e.(c. isi-7 7-r;i/ 

{cWLTlilS<D5aa^l«l^(i:tT^c9^-&(c. 77'r;H« 

fsiRi^gP7 9*\ 7 7-i';Hcwr55!ia{t^iror. m 

ISfO^atc t^t>^^7 7^ ;HilgtD|nlW^ i: 2) i: J; 

[00 6 8] iB) '^zmmBm(Dwm 
m \ oii^nm<DmzmmBmtLr(D7 7-()Wy7.y- 
i.(ommmmf^^^^t^u'y;7m. m \ \ (a) 1*7 
7^mmT--f)V7 4(DmfS.^m^^i^^-tm. m\ 

1 (b) liM«THU©*8'J'^'^^^^UXh^7r;-ria> 0 

1 1 (c) (iMiTtgcD*|ijy^^^X^ 'J ^751-01? 
&2.0 ^13. m^^. gljiKcD?^^i:|5l-CD?g#{±|p|-tL 

40 [0 0 6 9] *^2^Jfiff^ffii:bT077^;bv/X7-i. 
7 0 b 01 6t7fsLfd;e«cD7 7-i';l/>'7.rA7 

0' tmmic. m7iimziC7ntt^:^v^y\^:^-^i^ 
6 0ic^LrT-'$'^\^7 7-f)VtbrmBt^^(D'e 

feSo *^2l|jKifl5fil^;LTcD7 7-r;U->7.rA7 0b 

3!)^7 7-r;i/©iaa^^tT^^iBgS6 oi:UT«. 
50 ii!«ft(cfcv^Tii. (.mmmmm) *ffiT'7 
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[0 0 7 0] *l|2llffimii:UTC077^;b'>Xr/. 
7 0 btt. il 1 OtC/T^t 7^-bxa57 1 . ^-7 

imMimmmmm 72, ^^x^fij^ 

g|5 (^HEfil^illcfflSgP) 7 3. 7 7^;Har-y;l' 
7 4. *|iJ^^^9X3";xhS3gg|5 (*»ja#iitIE^^ 

^uxhif^gp) 80. *gijs^7^^'j;^hiatigi5 
d^mmmmm^ u x h laiigp) s 1 . Ti^t is ^ v 
u X h (^mmimmmmv x b) 82. *fijs 

^x>y^a5) 8 3. 7r^;l/UXhieiig|58 4*3<fct>"7 
7'f;UUXbi:b«SSI5 8 5^^*^T«lS^nTt^?)o 

[0 0 7 1] ^*3. ^^Jcti. *S2^ffimifC*5lt?> 
7r^';b'>Xx^7 0 a^m-r§cnP.tD^^i;LT 

OilH^^i^ CPU 1 0A^tT*9 <fc^tc^oTv>5o *iJ 

a^'^X^'UXhS 2fi. 01 1 (b) , (c) {siTTN-f 

[0 0 7 2] C(D*il|S^7X^';Xb8 2cfJ{C 

U X h 8 2 cD#S*Ji< My5\^mW) X h (0/^* 

US) icii-^xm^tnxm. c(DMii\^M^V7.hK 

[0 0 7 3] ^LT, J:(0*|i]S^^X^SfUXh8 2 

li. Itiit i.*f )^ ^ 7 X ^ U X b 8 UC J: "9 IB 30 

>?:tT^^^tC. fi)0lT%tf^9^7^X^IS(^li^bT 
^7X^J|iJSg|57 3A^6ffy't±J-rJ:9{c^cTl^?.o 
X> 7^'-bXgl57 Hi. -Bii]f3STP)nfc:^vX^'\ 

^X^I5^53-0-r'-^^I2iSt-?.fc46tc, ^^^T-^fijagP 
7 3^i¥t>'th1"<fe^(^^^'^'''^o 

[0 0 7 4] ^'7X^fjaa57 3«. *9JS^^^X^f 40 

35 7 2%[¥t/ttlLfcO^ i'^X^fS^g|57 2^/t-LT* 
fiJS^^X^fUXb^l^gPS 0^n?t;tUL/cO-ri)J;9 
iC/ftoTt/^So X. CCD^^X^fiJSgP7 3«. *SJS 
^^X^'JXb8 2m^LT. 7 7-r;l/gar-r;l/ 
7 4{i:t5V>T. fiJOSTfc^^X^tcM-rSl^fS^SiJO 

[0 0 7 5] ^7X^^^^a57 2t±, *»)S^^X^U 
Xb 8 2y?)^#ffiL^t/^^^tCti. tit*cD7 7f';W>'Xx 
A7 0' tlpl^tC^ 7 7'l';UWa7^-7';l'7 4^$t^*^ 50 



001-236251 

20 

-3 T*fiJSO ^ ^ X ^ 5 J: ^ f;: ^ o T 1/ ^ 

i,o *f]^^^7X^UXblBiia58 H±. *ilJS^7X 

^ u X b 8 2 mmmmt^i^nvh^o 

[0 0 7 6] 01 4 (a) imm^^^i^^<iitmm 

4 (b) (iflifSA^fc t<tiia^i«i*lfA^fcfc'it§ 

^S!^(Dmm^mmt ^ tcubomx-h o ^^^fis ^ ^ x ^ 

UXblBliSPS Hi. 01 4 (a) (C7F^J;^fc. mU 

mmi^ b < (iiBii(ii*}^ftB!^(-*i'i^^^^^ ^ ^ 
8 2%iBSi^iftKiBiit. X. msx^tt<i±iaii 

^Wnxmclt^m^ ^vX^'iJXb82 ?:IB^j«ft:A^ 

[0 0 7 7] 5^fJS^7^X^UXbf-x-y^gP8 3t±, 
R A M 2 0 ^IBiS(«i*cf t-^flS ^ ^ ^ ^ 'J ^ ^ 
■r?.*^S*^^P'^i)tOTfe5o 7 7l';bUXbHB^a5 

8 4 ti. wM^irisf 1 1 < mmmwmmic^ nmm 

•li:TS^$n/c7 7-r;l/'JXb (01 4 (a) ^ 

[0 0 7 8] 014 (a) {C7ptJ;aiC. IBiS 

jif$;lC7 7-r;l/A. B, CC»30(D77-Y;W#ffiLT 
7 7^^l'UXblBasa58 4ti. mWi? 

(77^;I/A~C) i:ccD7 7-<;U©ftfii(;i^Syi:^^n 
^nW)S$-^TS^$nfc7r-r;VUX b 8 7%f^fi!cL 

[00-7 9] 7 7t';l/UXbi:t«?g|5 8 5ti. IBiSi«<*ti: 
fBa^$nTV>l)7 7^;l'UXb<DrtSi:> MW^iCslM^ 

mciim-^ nri/^?. 7 7 ^ t ^tbic-r § cdt* o . 

iiS$nTV^^77'f';l''JXb 8 7cort^i:. ^^Jcia^ 

(S<*tc iBai? nr V ^ s 7 7 /i/ *^tBS-r ?> t mm u 

tg^tc, ^cDg%*|ilSi^^X^"JXbi^lgg|58 0tCii 

[0 0 8 0] (10)i^^gltrc*f]S^7X^?U 

7-i';l/®'lffRtca^^^T*fiJS^^x^ U X b 8 2%M 
IfT-r^ck^ic^oTl^^o *iija^^X^?UXb^x-y 

ii)s^7x^'jxb8 2*^i¥a-rstg^(cii, 

*f JSi' 7X^ U X bif 3^958 0 (cii5?]-rs J: ^ 

[00 8 1] T^pmi'yT.^vxhmm^soii. 

a^^X^UXb 8 2^#!lLT*fiJ^^^X^%l^|g 

■r5fccDT'^;i.c x> c<D^m^^^7.^V7.mm3 

8 0li. *f]a^7X^UXb8 2;&{lF/3!c-ri.(JA\ 7 

7^;i/A'!|iJDiTe>nfci'7X^^*|ijs^"7X^'jx 
b 8 2 f)-^mi:trz K) . mm^^t < trnm-h^^y 
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{cMf^lf iJ^^tJ^ ^ y X h 8 2 (ciiiini- 
[0 0 8 2] ^wm^y7.^v7.hmmmo 

Ti/^5"7 7 U X KDrt^ t H^sicfS'liSK 6 0 fC|3 

ili^^X^UXb 8 2%MSTt"?><fc^(C^oTV^?>c 
[0 0 8 3] 1?J^tt\ 014 (b) cftCt3V^Tfi> IC 

mmm^ p> 7 r ^ ;b C *^BiJ^$ n/c c J; 0 . IBiSJS 
^*^clBis$nTv^?,7r^;^U7, h 8 7coitfSii^^tc 

IBi^{«m-ie«$nTi.>§7ri';l'icM-rsitffi (7r 

^ V X ^ 'J X h mm^ 8 0 *^fTfctc{t^ Lfc 

lcf2»^nTi/^?)e^tt7b^iinTV^:&V^*SJa^7X^ 21 
UXh%<^ffl-r?.C.!;*"«^l\ 

[0 0 8 4] iiOc):9^^^{cj;o> :^mzMmnm<r> 

7ri';Vi^X-rA7 0 blc*3l^T, 7 r -Y/Wcr-^f ^ 
♦tjACytf^tCti. >7^X^fjaa57 3*^^7X^S^ 
g|5 7 2%iifa^lliL. Mtc. i:0^5X^?fi^^a57 2*^* 
fiJSi'vX^UXh«i^^gI58 0^i^I>'tH-ro je-UT, * 
fiJ^7X^iJXh^f3^gP8 Oti. *fJ^^7X^'JXh 
IBUgP 8 1 ;!)':iB1«Wa LTV>^*SJa^^X^UXh8 
2*^P)*|im^7X^^^U CO^SJ^O^^X^f 
{cWbT^^X^»J^gP7 SA^r-^^iJO^T, T^' 3 

[0 0 8 5] *m2ili6imi<^7r-r;l/>'XrA{c^ott 
5 ^ 7 X ^ U X h ii^gP 8 0 fc J; 5 ^ V X ^ 'NfDr - ^ 
(DSiJ^:^ffi{COl/^T. 01 2(C^-r7P-f--V— h (X 
r-y7Fl 0~F 7 0) icU-oXUmt^o 5tf\ *»j 
^^^X^f'JXh^i-y^'gPS *SlJ^^^'7X^?U 
X h 8 2*^#ffit"5A^S?b^^#"l»TtT (Xx-y7"F 1 

0) , *fjsi7^x^'jxh 8 2;6'!#at^t,^ti-^^c^± 

(Xf-'y7F 1 0CONO;U-h#!l) . ^'^X^r'JXh 
^il^g|57 2*<77-l';l/^ax-7;b^li#tCil!!oT*SJ ' 
m^y7.^^^mt^ (Xx-y7F 7 0) o 

[0 0 8 6] *|iJ^^7X^'JXh8 2*<#a-r5iI^ 
(Cti (X7^'y:^F 1 0<DY E s;P-h#-^) . 
^X^^UXhj?g^g|5 8 0(±, *|lJi^^X^'JXh8 2 
0^®OS^%#,^-r?> (Xr-v7'F2 0) ^LT. 
*fJSi'7X^UXhlf^g|58 0{i. (*|ija^7X^ 

<D)ii!ia:) - (.pm^^mt^T-^(D^v7.'^m) ^ 

at^LT. CCDltg*S»®iEft^«-rS (Xr-y7F 
3 0) o 

[0 0 8 7] m?iii. 011 (a) . (b) ICTnt^m 



It 2001-236251 
22 

t^m-^ic-^^^^rmmt^t. 011 (b) (ctts-t**) 

^^^X^^JX h 8 2£D5tp(DS*;()''6. ^^#^0 0 
*>e.aicLT^^X^ISl 8®*fJS^'vX^fA<#ftL 
X^'^Ctt''t>t>-^^o CCTii. 18-14 = 4T'$.0 

[0 0 8 8] <I(Dimia**'«IE-efeS«-& (Xx77'F 
3 0cDYES;W-h#BS) . •r^t)-^. fJ^^^T^ftS 

t^7'-^<^^y7.iim\ ^fia^^x^uxhs 2 
{c *5it § *!') ^ ^ 5 X (Djt^s^ e. mmt ^-m(D 

*f]^^7X^IKJ;Dt/J^$t'^Jf'&«-l±> SiJf)aT^f^ 

at5^Tt0r-^^*S')^^^^X^UXh 8 2©5t6i 

os»c j; o -(:/T^^ ni.-3lcD*f ^ ^ X ^ tcfij 0 a 

T (Xr-y7F5 0) , Mtc. COfiJO ^rm^lffg^ 
SB!*S$^i-S ct ^ {c*Sir^^77X^ 'J X h 8 2 ^Mirf 5 

(Xx-y7F 6 0) o 

[0 0 8 9] mxi,i. 011 (a) 4'7I^■r7 7'1';l/ea 

r-7;V7 4fc*5(,^Ti4i^T'^-rcJ;^{c, jH^-TS^^ 

X^^AM 4T^?.r-^'^5feKS^0 Oc^^'^X^A^ 
P>lBilL/cfSti:. 5t^S^0 EcO^^X^A^5>ilM-r§ 
4^7X^AWc^*fiJS^7X^fi;40. uOckd* 
t>cffi^^t3'tck^{c0l 1 (c) t^N-r^'^x^'JXh 
8 2^Sfr-r?>^Df feSo 

[0 0 9 0] l+^^m^^ftf-fe^tf^ (Xr-y7 
F 3 0©NO;l/-h#RS) > T^t)-^, |iJ»)ST^#M 

t^T—^(D^y7.^m\ *|i)S^^X^UXb 8 2 

^sijs^^x^^cfcot^^iti^if^tca. *sjs^7x 

:5JUXh«g^a?8 0(i. *SJ^^7X^UXh 8 2«t"{c 

^3^/^T^^^ nxv^saiiii- ?.*si)^^ ^ ^ X ^irTjVcit. 

[0 0 9 1] ^LT, *»JS^'7X^?yXh«g^g|58 0 

li, ^tDiiJ<3^^TlS*^7^-trXg15 7 Uca^Obfdt 
(Xr-y7F 4 0) . ^fr^^'^X^ U X h 8 2^MfT 

■r^ (xr-yT'Fso) o "to^. m<D7'-i'^mm 

KUT*fi]^^^'^X^{cfJO^^Ti.tDT:fe?)o i^lc, H 
DUmO. MMxVX^^7t{^MxVX^^(DRffi«(D 

iB«^{«<*%iHi$E$H+^*^e.iB^^tT*^fBtiSB'efeo 

T, ^(DlelKS'JSH^^^tcftiilt-S'^ZCAV (Zone C 
onstant Angular Velocity) ^ jS^fflV-'Tl/->5 feOtCiS 

So ^^X^05t^*^HBiS(il*<73[^JiHIiJ, ^yT. 

[0 0 9 2] mmmw(Dm\t^^mmt^^^. t^j^t) 

<. *fiJ^^'7X^UXhjf^g|58 0/)^*ilia^^X^ 
'J X b 8 2 m^t**^P.*f J^^^'^X^f {Cx-^f^fiJ 
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{C 7i^$ nr 1/ ^ § *|1J S ^ 7 X ^ ^ 7. ?> 
[0 0 9 3] fiJOST^tT^^r-^lclt-^ 

^ CD X - ^ U T ^ M b T 1/ ^ § *SiJ S ^ ^ X ^ Ik 

[009 4] ^LT. m-s^y^'^vT.hmm^so 
n/c ^ X ^ IS ^ 7 X ^ u X h 8 2 ft^A^ p>it^-r 

7. ^ U X h «g^gP 8 0 J S ^ V X ^? U X h 8 2 (D5t 
eR*^ tCjOj S C t ^ < *SiJS ^ ^ X ^ U X h 8 2 ^ 

[0 0 9 5] ^^tc. ieii®i**^p.7 7-Y;i/^Bi|i^-r5« 
^{c-Qv>TSiHfli-So lai 3 (a) iiyT-oi^mmf— 

■:f)\^(Dmf&^m^mcfrstm. 013 (b) liMfrlQ© 

*ii]s^'^x:?uxh^j]^ti2i> 013 (c) itmwik 
(D*|ijs^^x^?uxh^^s-riaT'fe?.o ^'^x^if^ 

357 2«, -f^«W^co7r^;i/AWbTi^?>^^x^ 3 
;&7 7'-r;l'Sax--7';b7 4*^e)3}<46> ii£07r-i';Hi: 

s-r § ^ 7 X ^ js ^ 7 X u X h 8 2 {ciiip 

-l';l/Wa-r--/;b7 4^BfT-r§o 
[0 0 9 6] CCT\ *|IJS^^X^?UX1> 8 2tCiTfc 
{cS^%iiJ!lPl"?>tin{Ctt> SttC*f>JS^'7X^ 'J X h 

i!LTl/>?.tf^tcti. *f|^^7X^'JXh8 2icglS 

$nTi/>-5^7Xd?8!i«c. ir/cKjiip-rs^^x^^^ ' 

[0 0 9 7] Ell 3 (a) . (b) ^C;^^■rJ;9 

*:K^{cfe5l2i|j«i**^e)> ^7X^S^5 3~5 9CD 

^ 5 3 ~ 5 9 © ^ 7 X ^ Jb^*fi J S K * 5 <7) T' ^ 7 X S 
^4 6-5 FcD^^X^?/b«LT*fJStC^So 
■r\ ^^X^'Sf^an 21i. mi 3 (c) icffstXo 
7^|iJS^5X^f';Xh8 2{C*5tt§^7X^'<D^taH 
6«DS^(cm-rS^^X^f|S (01 3 (b) 
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4"T'(ii 2) {c, frfcJc^fiJ^^^x^'A^jItoSnfcc: 

tic^t^mmt^ctic^sorc^y^^^ mi 3 

(c) Tii2 6) tciiE-r?)o 

[0 0 9 81 -73. roc*|iJ^^7X^UXh8 2(cS 

ISiS^icD ^ 5 X i: «T /c {c )i to -r S b T I ^ 

*|i]a^^X:?'JXh8 2(c, gfrfcicjg 
ijp-r ?> S^'^^t^'^ 7 X #^ h ^- <D ^ 7 X ^ S^A^ 

?>o m^i£s 01 3 (a) , (b) {C/Tx-r<fc^^^®.tc 

fe?.IBSIi®<*:«)^5. >77X^S^7 0-7 3W^7X3^ 
tcsaS^$nT(/^?)7 7^;l/?:B'JI^-rsi:s ^^x^s^ 
7 0-7 3 0^^X^A^*fJSt;5:;5cDTi:nP)©^'7 
X^S^7 0-7 3tD^'^X^*^jiMLT*ilJStC:&^ 
^ilT\ ^^X^jf^g|5 7 2ti. 013 (c) ICTK 
"Tcfe^tC. T^SJS^^X^UXb 8 2{C^7X^CD?t^ 

s^A^ 7 0 T-s )S)^-r s**]^ ^ 7 X ^ SAM -e* S 
s^^iSiip-rSo 

[0099] ii(DJ;^(c. i^mm(Df^ZM^BBtLX 

<D7 7 4)liy7.f-L7 OblcXnit. le^^Sft'+'tcfctt 

p>mmt^^wm^y^^^t^^jt^-^^rmm^n?, 
tti^K. iitD*f)y^^7x^oaa$n/ct*fR (5t5M 

*fiJS^^X^'JXh 8 2;&ffll/^T. *|ijy^^7X^U 

xhmm ot'^mm^yT.^^^mt^o^x'. *fj 

S^^x^^fiJi^STS^tt, 7r^;i'^a-r-y^;i/7 

[0 10 0] ItfC. 7 7-Y;bSax-7';b7 4:&)^7^l^ 
(^'5X^?*VJ^^<;S:§7^Ip]) ^ji!i?>l^^^lT^9tI-a 

m^mt)-' f Bill" -a-tc *3 v t> . igijitc s ^ 7 

[0 10 1] i/i, ^yT.'^mm^l 5ti\ ^mM^y 
X^'JXh8 2fca-i!l/^T*fi)S^'^X^:&jf3gL> ^ 

yx^tim^s 1 *«$nfc*sijs^7x^ic7 7-i' 

^*^flj 0 ST enfc ^7 ^X^^*fiS 7X^? U X h 8 

2*^e.|^St?>iii;tJ;0. ^^(^^fJS^^X^tS 
^Lfc*SjS^7^X:$? 'J X h 8 2 ^{t^-rSc: iiA-iT't 

^[0 10 2] *|l]S^'7X^'JXhBg^g|58 0 

7b^ aM}SA[S?feL<liaBiSI«i*(0ffA^fc*f)S^7 
X^UXh 8 2^{'FJ«1-§C,>;tc<i:t3. «iiSA^fcL 

50 ^ A^fJO ST 5)11X1^^1/ ■"?'7X^fi:*l'JSi'^X:?iJ 



(14) 



25 



7 X ^ (c M-r ^ 1tfg>&*«i| ^ ^ -5 ^ ^ 'J ^ ^ 8 2 {ciiiP 

[0 10 3] ??){cf /c, n.wmmn'^himmmw 
tjs^^x^uxhs 2^tEas?«i**^e.iS^tb-rci:tc lo 

[0 10 4] $/c. «!^.^SA^fcL<tilBil««l*'OlfA 
Nftc. 7ri';l/'JXhJ:t«g|58 SB^iJWclH^^ 

nTi/^§"7 r-f X h 8 7 «i*)^i:*^t<:iaiS^i#:t 

sBS$ nr 0 ^ 7 r ^ 1 mmt ^ t t fc±i-& 

a^l/ ^T*SiJ S 7 X 'J X h 8 2 ^Mfr-r C t <fc 

t). mmx^^L<mmy^W(Dnxmiz. ^\t%m 20 

[0 10 5] $^tC. >-XxA(7)«M^WKj^?®ftSPtti 

^{c. 7r-r;i/'jxM:t«?gi5 8 mw^^amtn 
^)7.vBimmmw\mm-^(D-x:\ iinjcj;^, p 

ci5{c*^{ciBIS$nTv^?)7 7i';l/®rt^i:IE»«<** 

{ciB^Lfc*iiji^7x^ >; X h 8 2 (Dn^tis^-m 

5o 30 
[0 10 6] (C) 

t)\ z.(Dm\ 5{c^1"cJ:9t, ±^201^ 1 ^S!5}^^i:L 
TC07r-r;bv'Xf-A7 0 a 2 ^M^ffiil L-TCD7 
T'i'/Uv'XxAT 0 b i:WJJ73©1iH^%<i;^TmJiScLT 

b<«lilS|5l-(Da?53^^^LTl/^S(01:\ *<Ol¥mittBB 40 

[0i0 7]^fc\ i:c07r-r;l/v'X-riA7 0 c(c*5i^^ 
T, 7^-bxgi57 1 AW^«mcr-^^^ll€ii^f^ 
(C, >/5X^fJSgl5 7 3A^*f)ao^7X^?^iiJ0aT 

7—fJ\y7 8(Cfent?.^^X^:t7-tr-y h OF^HT'Sl] 

WSif^tcti> iy'^yf'r-riVl soi.yh'J^i'P 
mjitmt C i: (c J; 0 > 7 r -l' ^b^fl^ fiK L ^ 5. v>> > 

7 r ^-'l'<Dftfi!c4'fJ:*3i'^T 1 7 7 Jl^MMcyy'^^h 50 
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T^-tX-rSCt^^T'tSo 

[0 10 8] tfc. «jg^SA^t>L<«IBil(ii*©}fA 
^{C, *4i]S^^X^UXh 8 27bH'P^$nSOT\ « 

tcfci/^Tii. v'>y:/x-7;ufi^^g|57 st^i^^y/f- 

;Sfe<73T-«^<. CTK.tf>'>y^r-7;HBlSgl57 6^ 

[0 10 9] ±IBIISiiJgffi(i:*5'/^Tti. *|iJ^ 

^yX^V7.Vnm^8 0A^*f>JS^^X^UXh8 2 

< > (?ijx.tf *9Ja ^ -7 X^f 'J X h IBItgP 8 1 

ffm^{c*3v^T«. tmuw\ti5\i^mmMmi.t lx 
^7x^%jifflLTififiLTi^§A\ ^ntcpfi^i-sfe 
oT'«!S:<. mmmmntLxm(D^^^m^xi^^ 

■ . 

[0 1 10] >S:t5. *fi0^(7)#*M^^*?j3*$nTV^ 
[0 111] 

(1) IBfi5ji#*^p)7 7'r;l/09!ai^tf^ol^(j:, S/> 

5¥fif3il^^tc?^lST5¥{itlBe^«S^v t < 

x\ mm(Dy'~'$t^Mmic^Mt^ctij^x%. mc. 

[0 112] (2) ^|^CD*|i)l#ffini^i:S^Lfcv' 

(3) i^-»'>:^x-'/;i/^IBfi^(ii*t-iagb. 77^';!/ 

^a^^iffit'^lC C CD v^-v >'yf--:/>'l/^iBi5(i<**^ 
i^ai-rci:{cj;0. 7 7^>'i/^^*ai-r]Sfi:5^>>'::^T 

-7';i/%f^^-r5ii:>s*<*<^ mm^i^mitt^cttf^ 

X^^ (lfi*lH3) o 

[0 113] (4) mmmi^^^mmcmt^ctti^ 
xt^ (i**iB4, ii««7. w«3Si 1) o 
(5) 7 7-r;Ptc?t)S-r5>>>>:/T-:/;P^li^. 7 
7 lis t i^' -v y :/f — :/;i'*^#ii l ^ i ^ WW 
L /c^^fc . 7 7-1' ]imnT-fM^&'^^^x 'J^y-f 
r-:/;l'^f^^-rsci;{c<};0. y 7 Mzn^^t 
-vy7'T-:/;i/*^^*^eni)tDt\ 'J\y'f^-y)\' 

[0 114] (6) 7 7i';KDMfr^S"Ji:^©7 7-i';l/ 
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(7) mBmmcy7-f!\^^mmtim^. ^siswu 
[0 115] (8) mmmmm L<immmwcomtii lo 

[0116] ( 9 ) WMSAff t L < A 

m^mi 0, iijRJii 3) o _ 
(1 0) iii-7 7'r;HcwtTiM«ma^|siB#icfT^ 

■rsc^A^T'^^ (MMmi 4) 0 
[0 1 ] ^mn<D^ 1 mmBBt LT07r^;i/s^x7- 
[02] 7r'<;^i^xxA^}iffl■r§^t^xhny^^a- so 

[0 3] (a) ti7Ti';Har-7;K0lifi!c^«^iW 

\t^stm. (b) «>^-y'>:^r-:/;i'Ofilfi)c^SiW-r5 

[05] :^mn(Om\MMBB0:>7 7^)Vy^7-hlC:$5 

[0 6] ^mn(r>m\MiMBB(Dy7^jV'y7.TL,ici5 
nmism^mmt^rcisbcoyu-i-^-vr'h^o 

[07] *%Bjl£D|g 1 ^Jiff^ffiC07 7 •Y;l'i/Xr i«lc fe- 
lt ?)g"x 'y ^aRODi^'-v yf7—ff\^^xy LX<D 

mmc-Di-'rtmt^rci!b(Dyu-=f-^~hr'&^o 

[08] *fg0^«O|g 1 ^ffimicr)7 7-^;l''>Xxi^tcfe- 
5 ^ X -y ^7 gpoMlfrUt^ilf - X 7 ^ g|5 i: LT (Oift^'p^lfi 

[09] *lfll^o^i^)iJ^fil«^"7 7-r;l'v^7.rA{i:fe 50 
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It 5^x <y ^g|5<D7 T^/l'f-x -y ^'gPi: LTWSlff^itt 
0fl-r?)fci6tO7U-f--V- blJ-fe^o 
[01 0] *^0^(D|g2IISSmii:tTCO7 7-f;l'>'X 
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(54) FILE SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To quickly retrieve a unit storage area in 
recording/reading a file stored in a recording medium. 

SOLUTION: In performing access to a file, a jump table retrieving part 75 retrieves a 
unit recording area number corresponding to a unit recording area to which desired 
data are assigned or a unit recording area number close to the desired data from a jump 
table 78, and a unit recording area retrieving part 72 retrieve the unit recording area 
including the desired data by referring to a file management table 74 based on the 
retrieved unit recording area number, and an access part 71 reads the data recorded in 
the unit recording area. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The access section wfiich is the file system which reads this file from 
the record medium recorded considering the data stream as a file, and reads this 
file for every unit record section in this record medium. The file control table 
which manages the positional information of this unit record section where this 
file is recorded, The unit record section retrieval section which searches [ from ] 
a specific unit record section with reference to this file control table among these 
unit record sections where this file was assigned. It is offered for this every file 
and for every predetermined spacing from the head of this file in this file control 
table The jump table which the positional information from the head of this file 
and the unit record section number about an applicable unit record section were 
made to correspond, and was registered. The jump table retrieval section which 
searches for a specific unit record section number out of this jump table Is 
offered. This jump table retrieval section at the time of a file access out of this 
jump table It searches for the unit record section number corresponding to the 
unit record section where request data are assigned, or the unit record section 
number near request data. The file system which this unit record section retrieval 



section searches the unit record section containing said request data, referring 
to this file control table based on said searched unit record section number, and 
is characterized by this access section reading the data currently recorded on 
this unit record section. 

[Claim 2] The file system according to claim 1 characterized by creating this 
jump table when this jump table retrieval section extracts this unit record section 
number for said every predetermined spacing after it offers the unit record 
section allocation section in which this file control table assigns data to this 
non-unit-of-allocation record section while managing a non-unit-of-allocatlon 
record section and this unit record section allocation section assigns these data 
to this non-unit-of-allocation record section. 

[Claim 3] The file system according to claim 1 or 2 characterized by reading this 
jump table from this record medium in case the jump table storage section which 
records this jump table on this record medium is offered and this file is read. 
[Claim 4] The file system according to claim 3 characterized by deleting this jump 
table corresponding to this file from this record medium in case this file is deleted. 
[Claim 5] A file system given in any 1 term of claim 1 - claim 4 which offer the 
jump table check section which investigates whether this jump table 



corresponding to this file exists, and are characterized by creating this jump 
table based on this file control table when this jump table check section judges 
that this jump table corriesponding to this file does not exist. 
[Claim 6] A file system given in any 1 term of claim 1 - claim 5 which offer the 
modification time check section which compares the modification time of this file 
with the modification time of the jump table corresponding to the file concerned, 
and are characterized by updating this jump table when this modification time 
check section judges that the modification time of this file is newer than the 
modification time of this jump table. 

[Claim 7] A file system given in any 1 term of claim 1 - claim 6 which offer the file 
check section which investigates whether the file corresponding to said jump 
table exists, and are characterized by deleting the jump table with which said 
corresponding file does not exist when this file check section judges that the file 
corresponding to said jump table does not exist. 

[Claim 8] The access section which is the file system recorded on a record 
medium by considering a data stream as a file, and records this file for every unit 
record section in this record medium, The file control table which manages the 
positional information of this unit record section where this file is recorded. The 



unit record section retrieval section wliich searclies [ from ] a specific unit record 
section with reference to this file control table among these unit record sections 
where this file was assigned, The unit record section allocation section which 
assigns this file to a non-unit-of-allocation record section, While making the 
number of non-unit-of-allocation record sections which follows the head number 
of this non-unit-of-allocation record section In this record medium from the 
non-unit-of-allocation record section concerned correspond and being registered 
The non-unit-of-allocation record section list which had the related information 
which connects said registered information on this non-unit-of-allocation record 
section bidirectionally registered, The non-unit-of-allocation record section list 
retrieval section which searches this non-unit-of-allocation record section with 
reference to this non-unit-of-allocation record section list is offered. In case this 
file is recorded on this record medium, this unit record section retrieval section 
searches this non-unit-of-allocation record section based on this 
non-unit-of-allocation record section list. File cis- SIMM characterized by 
removing the unit record section where the data of said file were assigned from 
this non-unit-of-allocation record section list while this unit record section 
allocation section assigns the data of this file to the this searched 



non-unit-of-allocation record section. 

[Claim 9] The access section which is the file system which reads this file from 
this record medium, and performs record/read-out of this file for every unit record 
section in this record medium while recording on a record medium by 
considering a data stream as a file. The file control table which manages the 
positional information of this unit record section where this file is recorded, The 
unit record section retrieval section which searches [ from ] a specific unit record 
section with reference to this file control table among these unit record sections 
where this file was assigned, It is offered for this every file and for every 
predetermined spacing from the head of this file in this file control table The jump 
table which the positional information from the head of this file and the unit 
record section number about an applicable unit record section were made to 
correspond, and was registered, The jump table retrieval section which searches 
for a specific unit record section number out of this jump table. The unit record 
section allocation section which assigns this file to a non-unit-of-allocation record 
section, While making the number of non-unit-of-allocation record sections 
which follows the head number of this non-unit-of-allocation record section in 
this record medium from the non-unit-of-allocation record section concerned 



correspond and being registered The non-unit-of-allocation record section list 
which had the related information which connects said registered information on 
this non-unit-of-allocation record section bidirectionally registered, The 
non-unit-of-allocation record section list retrieval section which searches this 
non-unit-of-allocation record section with reference to this non-unit-of-allocation 
record section list is offered. In case this file is recorded on this record medium, 
this unit record section retrieval section searches this non-unit-of-allocation 
record section based on this non-unit-of-allocation record section list. While this 
unit record section allocation section assigns the data of this file to the this 
searched non-unit-of-allocation record section The unit record section where the 
data of said file were assigned is removed from a non-unit-of-allocation record 
section list. This jump table retrieval section at the time of a file access out of this 
jump table It searches for the unit record section number corresponding to the 
unit record section where request data are assigned, or the unit record section 
number near request data. The file system which this unit record section retrieval 
section searches the unit record section containing said request data, referring 
to this file control table based on said searched unit record section number, and 
is characterized by this access section reading the data currently recorded on 



this unit record section. 

[Claim 10] The file system according to claim 8 or 9 characterized by creating 
this non-unit-of-allocation record section list at the time of insertion of a power up 
or this record medium. 

[Claim 11] A file system given in any 1 term of claim 8 - claim 10 which are 
characterized by adding the Information about the unit record section which was 
newly un-assigning to this non-unit-of-allocation record section list when this file 
is deleted. 

[Claim 12] A file system given in any 1 term of claim 8 - claim 1 1 which memorize 
this non-unit-of-allocation record section list to this record medium at the time of 
powering off or discharge of this record medium, and are characterized by 
reading this non-unit-of-allocation record section list from this record medium at 
the time of insertion of a power up or this record medium. 
[Claim 13] With the file list Records Department which creates the file list which 
the file name in this record medium and the creation time of day of the file 
concerned were made to correspond at the time of powering off or discharge of 
this record medium, and was registered into it, and records on this record 
medium The file list comparator which compares the contents of this file list 



currently recorded on this record medium witli tine file actually recorded on this 
record medium is offered. When this file list comparator judges that the contents 
of the file list currently recorded on this record medium at the time of insertion of 
a power up or this record medium and the file actually recorded on this record 
medium are different The file system according to claim 12 characterized by 
updating this non-unit-of-allocation record section list based on the information 
on said file actually recorded on this record medium. 
[Claim 14] A file system given In any 1 term of claim 1 - claim 13 which are 
characterized by offering the file information synchronizer which takes the 
synchronization of the file information concerning these two or more processings 
in advance of the processing to this file when two or more processings are 
performed to coincidence to the same file. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This Invention uses a data stream for memorizing as a file 
to record media, such as magnetic storage, and relates to a suitable file system. 
[0002] 

[Description of the Prior Art] As a record medium of Image information, although 
sequential access media, such as VTR, were mainly used, in recent years, 
random access media, such as a magnetic disk and a magneto-optic disk, have 
come to be used. These random access media have the description that it is 



possible to access freely the data stored in the record medium as compared with 
sequential access media. And the application which performs various 
processings, such as simultaneous processing, is examined about one record 
medium in coincidence record of two or more images, the momentary playback 
from an image location which time-difference-reproduces and he wishes, and 
two or more editing tasks in order to harness the description of these random 
access media. 

[0003] Now, the storage management of the image information recorded on 
these random access media is earned out in the unit of a file for the data stream 
by the file system. As a file system used broadly conventionally, the file system 
(it may be hereafter called a FAT filesystem) using a file control table (FAT:File 
Allocation Table) mainly used by OS's (Operation System) in PC (Personal 
Computer), such as MS-DOS and MS-Windows, is known, for example. 
[0004] Hereafter, a FAT filesystem is explained using drawing 2 and drawing 16 . 
The block diagram and drawing 16 which show the hardware configuration of the 
host computer with which drawing 2 applies a file system are the block diagram 
showing the functional configuration of a FAT filesystem. A host computer 1 
offers CPU10, RAM20, ROM30, the I/O (Input/Output) interface 40, and a bus 50, 



is constituted, and is further connected to storage 60 through the I/O interface 40. 
[0005] CPU10 controls RAM20. ROM30, the I/O interface 40, and storage 60. 
ROM20 and RAM30 are the internal storage for performing application, in case 
RAM20 performs application, it is used as a work area etc., and the application 
- etc. is beforehand memorized by ROM30. 
[0006] The I/O interface 40 outputs and inputs between storage 60 or other 
external instruments. And these CPU 10. RAM20. ROM30. and I/O interfaces 40 
are mutually connected through the bus 50. A store 60 records various data on 
record media, such as a magnetic disk and a magneto-optic disk, and explains 
hereafter the case of HDD (Hard Disk Drive: hard disk unit) which offered the 
magnetic disk as the record medium. 

[0007] And CPU10 functions as file system 70' by performing application stored 
in storage 60 or ROM30. File system 70' memorizes a data sequence to a break 
and each cluster to a unit record section called a cluster in record media, such 
as HDD, and it is carrying out the storage management as a file. And the cluster 
which memorized data to which cluster or has not memorized data yet performs 
management of a cluster called either using a file control table (FAT) so that it 
may mention later using drawing 16 . 



[0008] The access section 71, the cluster retrieval section 72, the cluster 
allocation section 73, and a file control table (FAT) 74 are offered, and file 
system 70' is constituted, as shown in drawing 16 . The cluster allocation section 
73 assigns a file (data) to the cluster (un-assigning) on which data are not 
recorded. The cluster retrieval section 72 searches for a specific cluster with 
reference to the file control table 74 mentioned later, and searches for the cluster 
(finishing [ allocation ]) which memorized the file, a non-assigned cluster, etc. 
The access section 71 reads data from the cluster [ finishing / allocation ] for 
which the cluster retrieval section 72 was searched, and writes in data about the 
cluster assigned by the cluster allocation section 73 further. 
[0009] A file control table 74 manages the cluster to which the data sequence of 
the file currently recorded on the store 60 was assigned. In a file control table 74. 
when information about relation of the cluster which memorized the number of 
the cluster the next data of a cluster [ finishing / allocation of data ] were 
remembered to be. and assigned the data sequence is considered as an 
one-way connection list and carries out a storage management, it manages 
whether two or more clusters are connected with what kind of order, and 
constitute one file. Furthermore, a file control table 74 is managed also about a 



non-assigned cluster. 

[0010] A cluster is followed in order until it reaches the cluster in which the data 
for which the cluster retrieval section 72 asks with reference to a file control table 
74 first by such configuration in reading the data recorded on the record medium 
of a store 60 are stored, and after that, the access section 71 accesses this 
cluster for which it searched, and reads data. 

[0011] Moreover, in recording data on a store 60. after the cluster allocation 
section 73 starts the cluster retrieval section 72 and this cluster retrieval section 
72 searches for a non-assigned cluster with reference to a file control table 74 
first, the cluster allocation section 73 assigns data to the cluster which is not 
assigned [ this / for which it was searched ]. And the access section 71 records 
data on this cluster. 
[0012] 

[Problem(s) to be Solved by the Invention] However, a technical problem as 
shown below in such a conventional file system occurs. 

(1) When performing processing accompanied by the random access to a rapid 
traverse of an image / a record medium like the playback from return and the 
image location of hope, the technical problem that the processing takes time 



amount already occurs. 

[0013] For example, in order to read data and to perform playback from the 
image location of hope, jumping a file to the fonvard direction or hard flow in 
order to already return, a rapid traverse of an image, and. it is necessary to jump 
to the location of a cluster where the image for which it wishes is recorded. 
However, since the cluster retrieval section 72 must follow clusters one by one in 
order, it requires time amount for processing, until it reaches the cluster in which 
the data to wish to have are. stored, since the file control table 74 has managed 
the information about relation of each cluster as an one-way connection list. For 
example, in [ of an image ] reading data, already returning Qump to the hard flow 
of a file), whenever it performs the jump to hard flow, the cluster retrieval section 
72 needs to follow a cluster in order from the head cluster of a file to the data 
location of a jump place. 

[0014] Therefore, when performing processings Oump etc.) accompanied by a 
rapid traverse of an image / random access like the playback from return and the 
image location of hope, retrieval of a cluster already takes time amount. 
(2) When recording a new . image, the technical problem that retrieval of the 
cluster (un-assigning) data are not remembered to be takes the processing time 



occurs. 

[0015] In FAT filesystem 70', it has managed whether data are assigned to the 
cluster or it has not assigned using a file control table 74. Therefore, in order to 
investigate a non-assigned cluster, the cluster retrieval section 72 needs to 
follow a file control table 74 in order, and needs to search it. Since the cluster 
retrieval section 72 needs to follow almost all elements from the head of a file 
control table 74 when only the cluster in the direction of the last in a record 
medium is vacant especially (un-assigning), the huge processing time is tal<en to 
find out a non-assigned cluster. 

[0016] (3) It is the storage which generally records while rotating disc-like record 
media, such as a magnetic disk and a magneto-optic disk, and in the things (for 
example. HDD etc.) which use the ZCAV (Zone Constant Angular Velocity) 
technique of a constant angular velocity for the roll control method, by the inner 
circumference [ in a record medium ], and periphery side, since the transfer rate 
by the side of inner circumference is slow, transfer engine performance differs. 
Therefore, there is a possibility that the image which transfer engine 
performance sufficient in the periphery side of a record medium has occurred 
and recorded cannot record in the inner circumference side of a record medium. 



[0017] Although the technique of recording toward the pars intermedia of a 
medium, respectively from an inner circumference [ of a record medium ] and 
periphery side, and realizing the transfer engine performance average as the 
whole record medium, and recording an image is known in order to solve this 
problem Since a top cluster and the cluster of a tail correspond to the 
most-inner-circumference location or outermost periphery location of a record 
medium, respectively. In order to realize the above-mentioned record technique 
in the conventional file system The cluster allocation section 73 must assign data 
toward an interstitial segment, respectively from a head [ of a series of clusters ]. 
and tail side. 

[0018] However, since the cluster retrieval section 72 needs to follow and search 
a file control table 74 from a head side each time in order to assign data from the 
tail side of a cluster, it takes time amount also by this. 

(4) In FAT filesystem 70', when performing the record and playback to an image 
of the same file to coincidence (i.e., when reproducing the file under image 
record), open one file by the object for record and the object for playback of an 
image, respectively, and perform writing and read-out of data to coincidence. 
Under the present circumstances, since modification of the information on the 



head location of a cluster etc. that the file size and file by update process by the 
side of record were assigned etc. cannot be recognized to a playback side, in a 
playback side, some data changed at the record side may be unable to be 
accessed. 

[0019] That is, in the conventional file system, the technical problem that the 
implementation of application in which the description of the random access 
media like **** was harnessed is difficult occurs. This invention by having been 
originated in view of such a technical problem, and devising in the structure [ in 
case record/read-out of the file stored in the record medium are performed, 
when a unit record section can be searched at a high speed and it performs two 
or more processings to coincidence to the same file ] Modification of the file 
information produced by one processing is reflected in advance of other 
processings, and it aims at offering the file system which enabled it to reduce the 
effect produced by this one processing. 
[0020] 

[Means for Solving the Problem] For this reason, the access section which the 
file system of this invention is a file system which reads a file from the record 
medium recorded considering the data stream as a file, and reads a file for every 



unit record section in a record medium. The file control table which manages the 
positional information of the unit record section where the file is recorded, The 
unit record section retrieval section which searches [ from ] a specific unit record 
section with reference to a file control table among the unit record sections 
where the file was assigned. The jump table which it was offered for every file, 
and the positional information from the head of a file and the unit record section 
number about this unit record section were made to con-espond for every 
predetermined spacing from the head of the file in a file control table, and was 
registered, The jump table retrieval section which searches for a specific unit 
record section number out of a jump table is offered. The jump table retrieval 
section at the time of a file access out of a jump table It searches for the unit 
record section number corresponding to the unit record section where request 
data are assigned, or the unit record section number near request data. While 
the unit record section retrieval section refers to a file control table based on the 
searched unit record section number, the unit record section containing request 
data is searched, and the access section is characterized by reading the data 
currently recorded on the unit record section (claim 1). 

[0021] In addition, after it offers the unit record section allocation section in which 



a file control table assigns data to a non-unit-of-allocation record section while 
managing a non-unit-of-allocation record section and this unit record section 
allocation section assigns data to a non-unit-of-allocation record section, a jump 
table may be created when the jump table retrieval section extracts a unit record 
section number for every predetermined spacing (claim 2). 
[0022] Moreover, in case the jump table storage section which records a jump 
table on a record medium is offered and a file is read, a jump table may be read 
from a record medium (claim 3). Furthermore, in case a file is deleted, the jump 
table corresponding to a file may be deleted from a record medium (claim 4). 
[0023] Furthermore, the jump table check section which investigates whether the 
jump table corresponding to a file exists is offered, and when this jump table 
check section judges that the jump table corresponding to a file does not exist, a 
jump table may be created based on a file control table (claim 5). The 
modification time check section which compares the modification time of a file 
with the modification time of the jump table corresponding to this file is offered 
further again, and a jump table may be updated when it is judged that the 
modification time this modification time check section of whose is a file is newer 
than the modification time of a jump table (claim 6). 



[0024] Furthermore, the file check section which investigates whether the file 
corresponding to a jump table exists is offered, and when this file check section 
judges that the file corresponding to a jump table does not exist, the jump table 
with which a file does not exist may be deleted (claim 7). Moreover, the access 
section which the file system of this invention is a file system recorded on a 
record medium by considering a data stream as a file, and records a file for 
every unit record section in a record medium. The file control table which 
manages the positional information of the unit record section where the file is 
recorded. The unit record section retrieval section which searches [ from ] a 
specific unit record section with reference to this file control table among the unit 
record sections where the file was assigned, While making the unit record 
section allocation section which assigns a file, and the number of 
non-unit-of-allocation record sections which follows the head number of the 
non-unit-of-allocation record section in a record medium from this 
non-unit-of-allocation record section correspond to a non-unit-of-allocation 
record section and registering with it The non-unit-of-allocation record section list 
which had the related information which connects bidirectionaliy the information 
into which the non-unit-of-allocation record section was registered registered. 



The non-unit-of-allocation record section list retrieval section which searches a 
non-unit-of-allocation record section with reference to this non-unit-of-allocation 
record section list is offered. In case a file is recorded on a record medium, the 
unit record section retrieval section searches a non-unit-of-allocation record 
section based on a non-unit-of-allocation record section list. While assigning the 
data of a file to the non-unit-of-allocation record section searched for the unit 
record section allocation section, it is characterized by removing the unit record 
section where the data of a file were assigned from a non-unit-of-allocation 
record section list (claim 8). 

[0025] Furthermore, while recording the file cis- SIMM of this invention on a 
record medium by considering a data stream as a file The access section which 
is the file system which reads a file from this record medium, and performs 
record/read-out of a file for every unit record section in a record medium. The file 
control table which manages the positional information of the unit record section 
where the file is recorded. The unit record section retrieval section which 
searches [ from ] a specific unit record section with reference to this file control 
table among the unit record sections where the file was assigned, The jump 
table which it was offered for every file, and the positional information from the 



head of a file and the unit record section number about an applicable unit record 
section were made to correspond for every predetermined spacing from the 
head of the file in a file control table, and was registered, The jump table retrieval 
section which searches for a specific unit record section number out of this jump 
table. While making the unit record section allocation section which assigns a file, 
and the number of non-unit-of-allocation record sections which follows the head 
number of the non-unit-of-allocation record section in a record medium from this 
non-unit-of-allocation record section correspond to a non-unit-of-allocation 
record section and registering with it The non-unit-of-allocation record section list 
which had the related information which connects bidirectionally the information 
into which the non-unit-of-allocation record section was registered registered. 
The non-unit-of-allocation record section list retrieval section which searches a 
non-unit-of-allocation record section with reference to this non-unit-of-allocation 
record section list is offered. In case a file is recorded on a record medium, the 
unit record section retrieval section searches a non-unit-of-allocation record 
section based on a non-unit-of-allocation record section list. While assigning the 
data of a file to the non-unit-of-allocation record section searched for the unit 
record section allocation section The unit record section where the data of a file 



were assigned is removed from a non-unit-of-allocation record section list. The 
jump table retrieval section at the time of a file access out of a jump table It 
searches for the unit record section number corresponding to the unit record 
section where request data are assigned, or the unit record section number near 
request data. While the unit record section retrieval section refers to a file control 
table based on the searched unit record section number, the unit record section 
containing request data is searched, and the access section is characterized by 
reading the data currently recorded on the unit record section (claim 9). 
[0026] In addition, when a non-unit-of-allocation record section list may be 
created at a power up or the time of insertion of a record medium (claim 10) and 
file is deleted, the information about the unit record section which was newly 
un-assigning may be added to a non-unit-of-allocation record section list (claim 
11). Moreover, at the time of powering off or discharge of a record medium, a 
non-unit-of-allocation record section list may be memorized to a record medium, 
and a non-unit-of-allocation record section list may be read from a record 
medium at a power up or the time of insertion of a record medium (claim 12). 
[0027] With furthermore, the file list Records Department which creates the file 
list which the file name in a record medium and the creation time of day of this 



a 



file were made to correspond at the time of powering off or discharge of a record 
medium, and was registered into it, and records on a record medium The file list 
comparator which compares the contents of the file list currently recorded on the 
record medium with the file actually recorded on the record medium is offered. 
When a file list comparator judges that the contents of the file list currently 
recorded on the record medium at a power up or the time of insertion of a record 
medium and the file actually recorded on the record medium are different Based 
on the information on the file actually recorded on the record medium, a 
non-unit-of-allocation record section list may be updated (claim 13). 
[0028] Moreover, when performing two or more processings to coincidence to 
the same file, in advance of the processing to a file, the file information 
synchronizer which takes the synchronization of the file information conceming 
two or more processings may be offered (claim 14). 
[0029] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 
is explained with reference to a drawing. 

(A) The block diagram showing [ of the 1st operation gestalt / 1 ] the functional 
configuration of the file system as the 1st operation gestalt of this invention, the 



block diagram in which drawing 2 shows the hardware configuration of the host 
computer with which a file system is applied, drawing in which drawing 3 (a) 
shows the configuration of a file control table typically, and drawing 3 (b) are 
drawings for explaining the configuration of a jump table. In addition, among 
drawing, since the part of that the same sign as a sign as stated above is the 
same or abbreviation identitas Is shown, the detailed explanation is omitted. 
[0030] File system 70a as a **** 1 operation gestalt is applied to the host 
computer 1 shown in drawing 2 like file system 70' shown in drawing 16 , and 
performs read-out and the writing of a data stream which were recorded on the 
store (record medium) 60 as a file. As a store 60 with which file system 70a as a 
**** 1 operation gestalt reads a file, record media, such as a magnetic disk and a 
magneto-optic disk, are offered, what records data on these record media is 
known, for example, and the file (data) is recorded per cluster (unit record 
section) in record media, such as these magnetic disks, magneto-optic disks, etc. 
[0031] The access section 71. the cluster retrieval section (unit record section 
retrieval section) 72. the cluster allocation section (unit record section allocation 
section) 73. a file control table 74, the jump table retrieval section 75. the jump 
table storage section 76. the check section (the jump table check section. 



modification time checl^ section, file check section) 77, and a jump table 78 are 
offered, and file system 70a as a **** 1 operation gestalt is constituted, as shown 
in drawing 1 . 

[0032] In addition, CPU10 performs in fact the function as these each part that 
constitutes file system 70a in a **** 1 operation gestalt. A file control table (File 
Allocation Table:FAT) 74 manages the positional information of the cluster on 
which the file is recorded, and as shown in drawing 3 (a), it manages whether 
the cluster in a record medium is connected with what kind of order, and 
constitutes one file. In addition, each entry of this file control table 74 supports 
each cluster of a record medium, and 1 to 1, and expresses the operating 
condition of the corresponding cluster. 

r 

[0033] And when the location of the cluster which constitutes a file is not 
continuing on a record medium with this file control table 74. read-out/store can 
be filed out of a record medium. A jump table 78 is offered for every file, from the 
head of the file in a file control table 74. for every predetermined spacing, makes 
the positional information from the head of a file, and the cluster number about 
this cluster correspond, and is registered. 

[0034] Specifically, the jump table 78 is constituted by the cluster offset (in 



drawing 3 (b). it is F in a hexadecimal) which shows the number of clusters from 
the head of a file for every [ from the head of the file in the file control table 74 
shown in drawing 3 (a) 1 predetermined cluster spacing, and the cluster number 
corresponding to this cluster, as shown in drawing 3 (b). 
[0035] In addition, the square which stands in a row in drawing 3 (a) shows the 
FAT entry of a file. And a jump table 78 is created by the jump table retrieval 
section 75 mentioned later, and is created by new creation and coincidence of a 
file. Moreover, although the time amount which can set up now spacing of the 
cluster offset in a jump table 78 according to the engine performance to wish, 
and cluster retrieval takes, so that spacing of this cluster offset is short becomes 
short, the size of a jump table 78 also becomes large. 

[0036] In addition, although the cluster offset in a jump table 78 is set to F in 
hexadecimals. it does not limit to this, and in the range which does not deviate 
from the meaning of this invention, it can deform variously and can carry [ be / it / 
under / drawing 3 (b) / setting ] out. The jump table storage section 76 carries out 
the storage management of the jump table 78, after creation of the jump table 78 
by the jump table retrieval section 75. in case it memorizes this jump table 78 to 
a record medium and reads a file from this record medium, reads a jump table 78 



from a record medium, and develops it on RAM20. 

[0037] Thereby, whenever it performs access and powering on to a record 
medium, the jump table retrieval section 75 does not need to create a jump table 
78. and processing can be accelerated. Moreover, In case a file is deleted from a 
record medium, the jump table storage section 76 deletes the jump table 78 
corresponding to the file to delete from RAM20 or a record medium. The jump 
table 78 with which a corresponding file does not exist by this does not exist in a 
record medium, and the record section of a record medium can be used 
effectively. 

[0038] The jump table retrieval section 75 searches for a specific cluster out of a 
jump table 78, and the jump table retrieval section 75 searches for the cluster 
number corresponding to the cluster to which the file (data) for which it asks is 
assigned out of the jump table 78, or the cluster number near the data for which 
it asks. Furthermore, the jump table retrieval section 75 creates a jump table 78 
by extracting a cluster number for every predetermined spacing. 
[0039] By investigating whether the jump table 78 corresponding to a file exists, 
the check section 77 investigates the adjustment of a file and a jump table 78. 
and functions as the jump table check section. And when this check section 77 



judges that the jump table 78 corresponding to a file does not exist, the jump 
table retrieval section 75 creates a jump table 78 based on a file control table 74. 
[0040] In addition, when the check section 77 detects that the corresponding 
jump table 78 does not exist like [ at the time of copying a file with PC and 
creating it ], while the cluster retrieval section 72 refers to a file control table 74 
for the cluster of the file, when it follows in order and cluster offset can be 
businesslike at intervals of a jump table 78. the creation addition of the entry of a 
jump table can also be carried out. 

[0041] A jump table 78 can be created by this also about the file copied from PC 
etc.. and random access can be performed to storage 60 at a high speed. 
Although it is also possible to edit the file already memorized in the record 
medium using PC etc., or to delete, and to copy a new file into a record medium 
and to create it. in using the file after this edit in an alien system after performing 
edit about the file like these etc., the check section 77 investigates the 
adjustment of a file and a jump table 78. 

[0042] The actuation as the jump table check section of the check section 77 in 
the file system of a **** 1 operafion gestalt is explained according to the flow 
chart (steps C10-C20) shown in drawing 7 . The check section 77 investigates 



whether the jump table 78 corresponding to a file exists (step C10), and when a 
jump table 78 does not exist, (referring to [ of step C10 ] the NO root) and the 
jump table retrieval section 75 create a jump table 78 (step C20). 
[0043] in addition - the case where a jump table 78 exists - (refer to [ of step 
C10 1 the YES root) - it ends as it is. Moreover, when the check section 77 
judges that the modification time of a file is newer than the modification time of a 
jump table 78 for the reason of the check section 77 having functioned also as 
the modification time check section which compares the modification time of a 
file with the modification time of the jump table 78 corresponding to that file, for 
example, having edited the file, the jump table retrieval section 75 updates this 
jump table 78. 

[0044] The actuation as the modification time check section of such the check 
section 77 is explained according to the flow chart (steps D10-D20) shown in 
drawing 8 . The check section 77 compares each creation time of day with the 
jump table 78 corresponding to a file and its file (step D10). and when the file is 
newer, (referring to [ of step 10 ] the YES root) and the jump table retrieval 
section 75 update the jump table 78 about the file (step D20). 
[0045] Here, when the file is older, it ends as it is, without updating (refer to [ of 



step 10 ] the NO root), and a jump table 78. Moreover, the check section 77 
functions also as the file check section which investigates whether the file 
corresponding to a jump table exists. For example, when only a jump table 78 
exists in the extemal storage region 60 for the reason of having deleted the file 
using PC etc.. the jump table check section 77 deletes the jump table 78 with 
which a corresponding file does not exist. 

[0046] The actuation as the file check section of such the check section 77 is 
explained according to the flow chart (steps E10-E20) shown in drawing 9 . The 
check section 77 deletes (refer to [ of step E10 ] the NO root), and a jump table 
78. when it investigates whether the file corresponding to a jump table 78 exists 
(step E10) and a file does not exist, as shown in drawing 9 (step E20). 
[0047] in addition - the case where a file exists - (refer to [ of step E10 ] the 
YES root) - it ends as it is. That Is, the check section 77 investigates existence 
of the jump table 78 corresponding to a file, and existence of the file 
corresponding to a file and each creation time of day of the jump table 78 
corresponding to the file, and a jump table 78. respectively, and adjustment is 
taken if needed. 

[0048] The file information synchronizer 79 takes the synchronization of the file 



information concerning two or more processings in advance of the processing to 
a file, when performing two or more processings to coincidence to the same file. 
For example, about the image of the same file, playback [ time difference ]. i.e., 
when reproducing the file, recording, one file is separately opened by the object 
for playback, and the object for record to coincidence, respectively, and it 
processes by accessing to these, respectively. In such a case, by copying to the 
file (henceforth a playback side) which opened the newest information about the 
file (henceforth a record side) opened as an object for record as an object for 
playback, a synchronization is taken by the record and playback side and 
regeneration etc. is performed to a playback side. 

[0049] In such a case, the file information synchronizer 79 copies the information 
changed by the record side to a playback side in advance of a file access. 
Drawing 4 is drawing showing the information on the file which has a 
synchronization taken by the file information synchronizer in the file system of a 
1 operation gestalt. As shown in this drawing 4 , an informational 
synchronization is taken between a record side and a playback side by copying 
the number of a file size and the head cluster of the cluster assigned to the file, 
and the information on jump table 78 grade to a playback side from a record side. 



[0050] As information copied to a playback side, when the cluster number of the 
head where the file size and the file were assigned etc. is used and it uses a 
jump table 78, specifically, a jump table 78 is also copied, for example. And it 
becomes possible by copying such information to a playback side to access the 
new data updated by the record side from a playback side. Moreover, by copying 
the jump table 78 created by the jump table retrieval section 75 at the record 
side to a playback side, recording at the time of time difference playback, it fast 
forwards, and a quick return can be carried out and a jump etc. can be 
performed at a high speed. 

[0051] Synchronous processing of the file information concerning such two or 
more processings is explained according to the flow chart (steps A10-A40) 
shown in drawing 5 . First, when it judges whether there is any file record and 
playback are performed [ a file ] to coincidence (step A10) and there is such a file, 
in case the file information synchronizer 79 reads this file to a playback side, it 
copies the number of the file size and head cluster which were changed by 
processing by the side of record between (refer to [ of step A10 ] the YES root), 
and these processings (step A20). 

[0052] Next, processing is ended after (referring to [ of step A30 ] the YES root) 



and the file information synchronizer 79 copy this jump table 78 from a record 
side to a playback side (step A40). when the check section 77 judges whether a 
jump table 78 exists (step A30) and a jump table 78 exists. 
[0053] in addition - the case (refer to NO root of step A10) where there is no file 
which is performing record and playback to coincidence, and the case where a 
jump table 78 does not exist - (refer to [ of step A30 ] the NO root) - processing 
is ended as it is. In reading the data recorded on the record medium by such 
configuration, the cluster retrieval section 72 calls the jump table retrieval section 
75 first. And the jump table retrieval section 75 searches for the cluster nearest 
to the location of hope with reference to the jump table 78 in which the jump 
table storage section 76 is carrying out the storage management. 
[0054] Next, the retrieval approach of the jump table 78 by the jump table 
retrieval section 75 in the file system of a 1 operation gestalt is explained 
according to the flow chart (steps B10-B70) shown in drawing 6 . First, the check 
section 77 checks whether a jump table 78 exists (step B10). Here, when a jump 
table 78 does not exist, (referring to [ of step 810 ] the NO root) and the cluster 
retrieval section 72 follow a file control table 74 in order, the cluster to which 
request data are assigned is searched (step 870). and processing is ended. 



[0055] On the other hand, when a jump table 78 exists, (referring to [ of step 
B10 ] the YES root) and the jump table retrieval section 75 search for a cluster 
with reference to a jump table 78. Here, the jump table retrieval section 75 
computes the number of clusters to cluster offset to access from current cluster 
offset by calculating (cluster offset of hope) - (current cluster offset) (step B20). 
[00561 For example, as shown in drawing 3 (b). the present access location is in 
cluster offset 1EF, and in accessing the data currently recorded on the specific 
cluster (for example, cluster 2A) of the cluster offset 17, it calculates 
17-1EF=-1D8. Next, the jump table retrieval section 75 judges whether this 
count result is negative (step B30). and if a count result is negative (refer to step 
B30YES root), it will extract the entry which has the cluster offset which does not 
exceed cluster offset of hope with reference to a jump table 78 (step B50). 
[0057] For example, in drawing 3 (a) and (b). since the count result is negative 
(-1D8), the jump table retrieval section 75 obtains the cluster offset F and a 
cluster number 1 1 with reference to a jump table 78 by asking for the element of 
the jump table 78 which does not exceed the cluster offset 17 of hope. In 
addition, it is because a file control table 74 is a connection list of one ways, so 
having asked for the element of the jump table 78 which does not exceed the 



cluster offset 17 here cannot be followed to hard flow (direction where a cluster 
becomes small). 

[0058] Then, the cluster retrieval section 72 follows even a cluster (the inside of 
drawing 3 (b) 2A) to actually access in order with reference to a file control table 
74 (step B70), and the data of hope are obtained from the cluster number (the 
inside of drawing 3 (b) 11) for which it asked from the jump table 78. On the 
other hand, when a count result is forward, (referring to [ of step B30 ] the NO 
root), next the jump table retrieval section 75 judge whether the absolute value 
of a count result is more than spacing of a jump table 78, i.e., spacing of cluster 
offset, (it sets in drawing 3 and is F) (step B40). 

[0059] And when the absolute value of a count result is smaller than spacing of 
cluster offset, (referring to [ of step 840 ] the NO root) and the cluster retrieval 
section 72 follow a file control table 74 in order, search it. and end processing 
(step B70). Moreover, in more than spacing of a jump table 78. the absolute 
value of a count result performs (refer to [ of step B40 ] the YES root), and step 
B50. That is. even if it is access to the forward direction, when the absolute value 
of a count result is more than spacing of a jump table 78. a jump table 78 is used. 
[0060] And the cluster retrieval section 72 follows in order even cluster 2A the 



jump table retrieval section 75 wants to access operation based on the cluster 
number 1 1 for which it asked from the jump table 78 using a file control table 74 
(step B60). and obtains the data of hope. Then, the jump table retrieval section 
75 returns the cluster for which it searched to the cluster retrieval section 72, the 
cluster retrieval section 72 follows a cluster to the location of hope with reference 
to a file control table 74 with the cluster as the starting point to which it replied 
from the jump table retrieval section 75. and the access section 71 reads this 
cluster for which it searched; 

[0061] Thus, according to file system 70a as the 1st operation gestalt of this 
invention In case a file is read from a record medium, the jump table retrieval 
section 75 the cluster number corresponding to the cluster to which desired data 
are assigned from the jump table 78 -- or Since the cluster number near the 
cluster to which request data are assigned is searched, desired data can be 
searched at a high speed, and when performing retrieval which goes back a unit 
record section number especially, the retrieval rate can be raised. 
[0062] In addition, even if it is access to the hard flow in the file control table 74 
by the jump table retrieval section 75 in this case, it can search for a cluster at a 
high speed by using a jump table 78. Moreover, even if it is access to the fonward 



direction in the file control table 74 by the jump table retrieval section 75, when 
large, it can search for a cluster at a high speed by using a jump table 78. rather 
than the absolute value of a count result is spacing of a jump table 78. 
[00631 Moreover, while a file control table 74 manages a non-assigned cluster, 
after the cluster allocation section 73 assigns data to a non-assigned cluster, 
when the jump table retrieval section 75 extracts a cluster number for every 
predetermined spacing, an actual non-assigned cluster and the adjusted jump 
table 78 can be easily created by creating a jump table 78. 
[0064] Furthermore, in case a jump table 78 is recorded on a record medium and 
a file is read, whenever it reads a file by reading this jump table 78 from a record 
medium, it is not necessary to create a jump table 78, and processing can be 
accelerated. Moreover, by reading a jump table 78 from a record medium, in 
case a file is read, whenever it reads a file, it is not necessary to create a jump 
table 78. 

[00651 Furthermore, in case a file is deleted, a record medium can be efficiently 
used by deleting the jump table 78 corresponding to a file from a record medium. 
Moreover, when the check section 77 judges that the file corresponding to a 
jump table 78 does not exist, a record medium can be efficiently used also by 



deleting the jump table 78 with which a file does not exist. 
[0066] Furthermore, when the check section 77 judges that the jump table 78 
corresponding to a file does not exist, by creating a jump table 78 based on a file 
control table 74, since a jump table 78 is created also about the file in which a 
jump table 78 does not exist, it is possible [ it is the file created by copying using 
PC etc., and ] to carry out random access to a high speed. 
[0067] Furthermore, by updating a jump table 78. when the check section 77 
judges that the modification time of a file is newer than the modification time of a 
jump table 78. since a file and a jump table 78 always have consistency, 
dependability improves. Furthermore, when performing two or more processings 
to coincidence to the same file, by taking the synchronization of the file 
information which requires the file information synchronizer 79 for two or more 
processings in advance of the processing to a file, modification of the file 
information produced by processing by the side of record is reflected in advance 
of the processing by the side of playback, and the effect produced by processing 
by the side of this record can be decreased. 

[0068] (B) The block diagram showing [ of the 2nd operation gestalt / 10 ] the 
functional configuration of the file system as the 2nd operation gestalt of this 



invention, drawing in which drawing 11 (a) shows the configuration of a file 
control table 74 typically, drawing in which drawing 11 (b) shows the 
non-assigned cluster list of [ before updating ], and drawing 1 1 (c) are drawings 
showing the non-assigned cluster list after updating. In addition, among drawing, 
since the part of that the same sign as a sign as stated above is the same or 
abbreviation identitas is shown, the detailed explanation is omitted. 
[00691 It is applied to the host computer shown in drawing 2 like conventional file 
system 70" shown in drawing 16 . and file system 70b as a **** 2 operation 
gestalt also records a data stream as a file to a store (record medium) 60. As 
account equipment 60 with which file system 70b as a **** 2 operation gestalt 
records a file, record media, such as a magnetic disk and a magneto-optic disk, 
are offered, what records data on these record media is known, for example, and 
a file (data) is recorded per cluster (unit record section) in record media, such as 
these magnetic disks, magneto-optic disks, etc. 

[0070] File system 70b as a **** 2 operation gestalt As shown in drawing 10 The 
access section 71, the cluster retrieval section 72. the cluster allocation section 
(Unit record section retrieval section) 73. a file control table 74, the non-assigned 
cluster list retrieval section (non-unit-of-allocation record section list retrieval 



section) 80. the non-assigned cluster list storage section (non-unit-of-allocation 
record section list storage section) 81. a non-assigned cluster list (Unit record 
section allocation section) (Non-unit-of-allocation record section list) 82, the 
non-assigned cluster list check section (non-unit-of-allocation record section list 
check section) 83. the file list Records Department 84. and the file list 
comparator 85 are offered, and it is constituted. 

[0071] In addition. CPU10 performs in fact the function as these each part that 
constitutes file system 70a in a **** 2 operation gestalt. As the non-assigned 
cluster list 82 is shown in drawing 11 (b) and (c). while making the number of 
non-assigned clusters which follows the head number of the non-assigned 
cluster in a record medium (non-unit-of-allocation record section) from this 
non-assigned cluster correspond and being registered, the related information 
which connects bidirectionally the information into which each sheep allocation 
cluster was registered is registered. 

[0072] In addition, a non-assigned top cluster is also contained in the number of 
the continuous non-assigned clusters under this non-assigned cluster list 82. 
Moreover, each element of the non-assigned cluster list 82 is connected with a 
bidirectional connection list (illustration abbreviation), and can be followed now 



also about which direction of the front/bacl< with this bidirectional connection list. 
[00731 And this non-assigned cluster list 82 is recorded by the non-assigned 
cluster list storage section 81 mentioned later. In case the access section 71 
records a file for every cluster in the record medium of storage 60 and writes 
[ and 1 in storage 60, it specifies the number of clusters which assigns and calls it 
from the cluster allocation section 73. Moreover, the access section 71 calls the 
cluster allocation section 73, in order to record the data for several cluster 
minutes which perform the further remaining assignment, after recording data on 
the once assigned cluster. 

[0074] The cluster allocation section 73 assigns data to a non-assigned cluster, 
and the cluster retrieval section 72 is called or it calls the non-assigned cluster 
list retrieval section 80 through the cluster retrieval section 72. Moreover, this 
cluster allocation section 73 assigns the information about the assigned cluster 
in a file control table 74 with reference to the non-assigned cluster list 82, and 
changes it into ending. 

[0075] When the non-assigned cluster list 82 does not exist, like conventional file 
system 70'. the cluster retrieval section 72 follows a file control table 74 from a 
head, and searches a non-assigned cluster. The non-assigned cluster list 



storage section 81 carries out the storage management of the non-assigned 
cluster list 82. 

[0076] Drawing for drawing 14 (a) to explain processing of each part at the time 
of powering off or record-medium discharge. Drawing 14 (b) is drawing for 
explaining processing of each part at a power up or the time of record-medium 
insertion. The non-assigned cluster list storage section 81 As shown in drawina 
14 (a), the non-assigned cluster list 82 is memorized to a record medium at the 
time of powering off or record-medium discharge, and the non-assigned cluster 
list 82 is read from a record medium at a power up or the time of record-medium 
insertion. 

[0077] The non-assigned cluster list check section 83 investigates whether a 
non-assigned cluster list exists in RAM20 or a record medium. The file list 
Records Department 84 creates the file list (refer to drawing 14 (a)) which the file 
name in a record medium and the creation time of day of this file were made to 
correspond at the time of powering off or record-medium discharge, and was 
registered into it. and records on a record medium. 

[0078] For example, as shown in drawing 14 (a), when three files of Files A. B. 
and C exist in the record medium, the file list Records Department 84 creates the 



file list 87 which the file name In a record medium (file A-C) and the creation time 
of day of this file were made to correspond, respectively at the time of powering 
off or record-medium discharge, and was registered Into it. and records on a 
record medium. 

[0079] The file list comparator 85 compares the contents of the file list currently 
recorded on the record medium with the file actually recorded on the record 
medium, and when it is judged that the contents of the file list 87 currently 
recorded on the record medium at a power up or the time of insertion of a record 
medium and the file actually recorded on the record medium are different, it 
notifies that to the non-assigned cluster list retrieval section 80. 
[0080] Moreover, the non-assigned cluster list retrieval section 80 which 
received this notice updates the non-assigned cluster list 82 based on the 
information on the file actually recorded on the record medium. The 
non-assigned cluster list check section 83 notifies that to the non-assigned 
cluster list retrieval section 80. when it investigates whether the non-assigned 
cluster list 82 of record media which write in data exists and the non-assigned 
cluster list 82 exists. 

[0081] The non-assigned cluster list retrieval section 80 searches for a 



non-assigned cluster with reference to the non-assigned cluster list 82. 
Moreover, in case this non-assigned cluster list retrieval section 80 creates the 
non-assigned cluster list 82. and also it removes the cluster to which the file was 
assigned from the non-assigned cluster list 82. or it deletes a file from a record 
medium so that It may mention later, an update process of adding the 
information about the cluster which newly became with un-assigning to the 
non-assigned cluster list 82 also carries out in it. 

[0082] Furthermore, the non-assigned cluster list retrieval section 80 updates the 
non-assigned cluster list 82 based on the information on the file actually 
recorded on storage 60. when the contents of the file list with which the file list 
comparator 85 later mentioned at a power up or the time of record-medium 
insertion is recorded on the record medium of storage 60. and the file actually 
recorded on storage 60 are different. 

[0083] For example, the information on the file list 87 currently recorded on the 
record medium and the information (file name) about the file actually recorded 
on the record medium are not in agreement by having deleted File C from the 
record medium with PC etc. after powering off or record-medium discharge in 
drawing 14 (b). In such a case, when it sets and the file list comparator 85 



detects these differences, it can judge tliat File C was deleted, the non-assigned 
cluster list which the non-assigned cluster list retrieval section 80 newly created 
can be used, and the non-assigned cluster list which has not taken the 
adjustment currently recorded into the record medium is not used. 
[0084] By such configuration, in writing data in a file in file system 70b of a **** 2 
operation gestalt. the cluster allocation section 73 calls the cluster retrieval 
section 72, and this cluster retrieval section 72 calls the non-assigned cluster list 
retrieval section 80 further. And the non-rate cluster list retrieval section 80 looks 
for a non-assigned cluster from the non-assigned cluster list 82 in which the 
non-assigned cluster list storage section 81 is carrying out the storage 
management, the cluster allocation section 73 assigns data to the cluster which 
is not assigned [ this ], and the access section 71 writes in data. 
[00851 The allocation approach of the data to the cluster by the cluster list 
retrieval section 80 in the file system of a **** 2 operation gestalt is explained 
according to the flow chart (steps F10-F70) shown in drawing 12 . First, when 
the non-assigned cluster list check section 83 judges whether the non-assigned 
cluster list 82 exists (step F10) and the non-assigned cluster list 82 does not 
exist, (NO root reference of step F10) cluster list retrieval section 72 follows a file 



control table in order, and searches a non-assigned cluster (step F70). 
[0086] When the non-assigned cluster list 82 exists, refer to the element of the 
head of the non-assigned cluster list 82 for the (YES root reference of step F10) 
non-assigned cluster list retrieval section 80 (step F20). And the non-assigned 
cluster list retrieval section 80 calculates (number of continuation of 
non-assigned cluster) - (the number of clusters of the data which wish to assign), 
and judges the positive/negative of this count result (step F30). 
[0087] For example, when the case where the data which occupy 14 clusters are 
recorded on the record medium in the condition which shows in drawing 11 (a) 
and (b) is explained, the element of the head of the non-assigned cluster list 82 
shown in drawing 1 1 (b) shows that the non-assigned cluster with 18 clusters 
exists continuously from the head number 00. Here, it is 18-14=4 and a count 
result is forward. 

[0088] When this count result is forward (refer to the YES root of step F30). 
namely, when the number of clusters of the data which wish to assign is smaller 
than a series of numbers of non-assigned clusters which continue from the head 
element of the non-assigned cluster in the non-assigned cluster list 82 All the 
data that wish to assign are assigned to a series of non-assigned clusters shown 



with the element of the head of the non-assigned cluster list 82 (step F50), and 
further, the non-assigned cluster list 82 is updated so that the information after 
this assignment may be made to reflect (step F60). 

[0089] For example, as a slash shows the file control table 74 shown among 
drawing 11 (a), after the continuous number of clusters records the data which 
are 14 from the cluster of a head number 00. four clusters which continue from 
the cluster of head number OE turn into a new non-assigned cluster, and update 
the cluster list 82 it is indicated to drawing 1 1 (c) that expresses such a condition. 
[0090] On the other hand, when a count result be negative, i.e.. when the 
number of the data which wish to assign of clusters be large than a series of 
numbers of non-assign clusters which continue from the head element of the 
non-assign cluster in the non-assign cluster list 82. (refer to the NO root of step 
F30). the non-assign cluster list retrieval section 80 assign data in an order from 
the head cluster number only several continuous non-assign cluster minutes 
show during non-assign cluster list 82. 

[0091] And the non-assigned cluster list retrieval section 80 updates the 
non-assigned cluster list 82. after notifying the quota result to the access section 
71 (step F40) (step F60). Then, the remaining data are similarly assigned to a 



non-assigned cluster. Next, it is tlie storage wliich records while rotating disc-like 
record media, such as magnetic disks, such as HDD. and a magneto-optic disk, 
and in what uses the ZCAV (Zone Constant Angular Velocity) technique of a 
constant angular velocity for the roll control method, it records by distributing 
from an inner circumference [ of a record medium ]. and periphery side, and the 
case where the transfer engine performance is equalized is explained. In 
addition, the termination of a cluster shall support [ the head of a cluster ] the 
periphery side of a record medium the inner circumference side of a record 
medium, respectively. 

[0092] When recording from the inside of a record medium (i.e.. when recording 
from the head of a cluster), while the non-assigned cluster list retrieval section 
80 refers to the non-assigned cluster list 82. data are assigned to a 
non-assigned cluster like the above-mentioned. On the other hand, when 
recording from the periphery side of a record medium (i.e., when recording from 
the termination side of a cluster), the non-assigned cluster list retrieval section 
80 asks for the element of that termination with reference to the non-assigned 
cluster list 82. and assigns data from the head cluster number of a non-assigned 
cluster shown in the element of this termination. 



[0093] Here, when the number of clusters which the data which assign take is 
below the number of non-assigned clusters shown in the termination element of 
the non-assigned cluster list 82, the cluster allocation section 73 assigns all the 
continuous sheep allocation clusters to the data which assign. Moreover, when 
the number of clusters which the data which assign require is larger than the 
number of non-assigned clusters shown in the termination element of the 
non-assigned cluster list 82, the cluster allocation section 73 is assigned only 
several non-assigned cluster minutes which is continuing to the data, and is 
notified to the access section 71 . 

[0094] And the non-assigned cluster list retrieval section 80 updates the 
non-assigned cluster list 82, and excepts the assigned cluster out of the 
non-assigned cluster list 82. In addition, since the non-assigned cluster list 82 is 
having the related information which connects bidirectionally the information 
(head number) into which the non-assigned cluster list was registered registered, 
it can update the non-assigned cluster list 82, without the non-assigned cluster 
list retrieval section 80 following in an order from the head of the non-assigned 
cluster list 82. 

[0095] Next, the case where a file is deleted from a record medium is explained. 



Drawing in which drawing 13 (a) shows the configuration of a file control table 
typically, drawing in which drawing 13 (b) shows the non-assigned cluster list of 
[ before updating ], and drawing 13 (c) are drawings showing the non-assigned 
cluster list after updating. The cluster retrieval section 72 asks for the cluster 
which the file for deletion is using from a file control table 74, adds the cluster 
applicable to this file to the non-assigned cluster list 82, after that, deletes this 
file from a record medium, and updates a file control table 74. 
[0096] It is [ whether in newly adding an element to the non-assigned cluster list 
82 here, the registered cluster and the newly added element have already 
followed the non-assigned cluster list 82, and ] And when these clusters are 
continuing, the newly added number of clusters is added to the number of 
clusters registered into the non-assigned cluster list 82. 

[00971 For example, in the file control table 74 after deletion, if the file currently 
recorded on the cluster of cluster numbers 53-59 is deleted from the record 
medium in the condition that it is shown in drawing 13 (a) and (b), since the 
cluster of cluster numbers 53-59 is un-assigning, the cluster of cluster numbers 
46-5F will be un-assigning continuously. Then, the cluster retrieval section 72 is 
corrected to the number of clusters ( drawing 13 (c) 26) which will continue by 



having newly added the non-assigned cluster to the number of clusters 
corresponding to the element of 46 in the head number of the cluster In the 
non-assigned cluster list 82 (the inside of drawing 13 (b) 12) as shown in 
drawing 13 (c). 

[0098] When the registered cluster and the newly added element have not on 
the other hand already followed the non-assigned cluster list 82. the number of 
the clusters [ **** / un-] which continue from the cluster number and cluster 
number of the head of the newly added element is made to correspond to the 
non-assigned cluster list 82. and it registers with it. For example, if the file 
currently recorded on the cluster of cluster numbers 70-73 is deleted from the 
record medium in the condition that it is shown in drawing 13 (a) and (b). since 
the cluster of cluster numbers 70-73 will be un-assigning. the cluster of these 
cluster numbers 70-73 is un-assigning continuously. Then, the cluster retrieval 
section 72 adds the element whose number of non-assigned clusters with which 
the head number of a cluster is 70 and follows the non-assigned cluster list 82 is 
4, as shown in drawing 1 3 (c). 

[0099] Thus, while according to file system 70b as the 2nd operation gestalt of 
this invention making the number of non-assigned clusters which follows the 



head number of the non-assigned cluster in a record medium from this 
non-assigned cluster correspond and being registered Since the non-assigned 
cluster list retrieval section 80 searches a non-assigned cluster using the 
non-assigned cluster list 82 which had the related information which connects 
bidirectionally the information (head number) into which this non-assigned 
cluster was registered registered In case a non-assigned cluster is assigned, the 
processing time which retrieval of a file control table 74 takes can be shortened, 
and a non-assigned cluster can be searched at a high speed. 
[0100] When a non-assigned cluster can be searched at a high speed when 
performing retrieval which follows a file control table 74 especially to hard flow 
(direction where a cluster becomes small), for example, recording from the 
periphery, i.e., termination of cluster, side of a record medium, it can search for a 
non-assigned cluster at a high speed. Therefore, since it is not necessary to 
follow a file control table 74 from a head when recording dispersedly from both 
by the side of the inner circumference of a record medium, and a periphery, it 
can process at a high speed. 

[0101] Moreover, while assigning the data of a file to the non-assigned cluster 
which the cluster retrieval section 75 searched for the non-assigned cluster 



based on the non-assigned cluster list 82, and was searched for the cluster 
allocation section 81. an actual non-assigned cluster and the adjusted 
non-assigned cluster list 82 can be created by removing the cluster to which the 
data of this file were assigned from the non-assigned cluster list 82. 
[01021 Furthermore, when the non-assigned cluster list retrieval section 80 
creates the non-assigned cluster list 82 at a power up or the time of insertion of a 
record medium, since the cluster and the non-assigned cluster list 82 to which 
the data in a record medium always are not assigned at a power up or the time 
of insertion of a record medium have consistency, dependability improves. 
Furthermore, when a file is deleted, all the non-assigned clusters of a record 
medium also including the cluster from which data were newly un-assigning can 
be used for record of data by adding the information about the cluster which was 
newly un-assigning to the non-assigned cluster list 82. 

[0103] Whenever it reads a file after powering off or discharge of a record 
medium, it is not necessary to create a non-unit-of-allocation record section list, 
and processing can be accelerated further again by memorizing the 
non-assigned cluster list 82 to a record medium, and reading this non-assigned 
cluster list 82 from a record medium at a power up or the time of insertion of a 



record medium at the time of powering off or discharge of a record medium. 
[0104] At a power up or the time of insertion of a record medium, moreover, the 
file list comparator 85 When it is judged that the contents of the file list 87 
currently recorded on the record medium and the file actually recorded on the 
record medium are different By updating the non-assigned cluster list 82 based 
on the information on the file actually recorded on the record medium, since the 
file and non-unit-of-allocation record section list which are always recorded on 
the record medium at a power up or the time of insertion of a record medium 
have consistency, dependability improves. 

[0105] Furthermore, since the file list comparator 85 records the file list 87 which 
consists of the file name of a file and creation time of day which were recorded 
into the medium on a record medium at the fime of powering off of a system, and 
medium discharge Thereby, when changing the contents of the medium with PC 
etc.. the contents of the file actually recorded into the record medium and the 
contents of the non-assigned cluster list 82 recorded into the record medium are 
in agreement. 

[0106] (C) In addition, in addition, it is not concerned with the operation gestalt 
mentioned above, but in the. range which does not deviate from the meaning of 



this invention, it can deform variously and can carry out. For example, although 
drawing 15 is the block diagram showing the functional configuration of file 
system 70c as other operation gestalten of this invention, as shown in this 
drawing 15 . it may equip with and constitute the function of the both sides of file 
system 70a as the above-mentioned 1st operation gestalt, and file system 70b 
as the 2nd operation gestalt. In addition, among drawing, since the part of that 
the same sign as a sign as stated above is the same or abbreviation identitas is 
shown, the detailed explanation is omitted. 

[01071 In addition, in this file system 70c. when the access section 71 writes data 
in a record medium In case the cluster allocation section 73 assigns a 
non-assigned cluster, when cluster offset of a new file can be businesslike at 
intervals of the cluster offset in a jump table 78 By carrying out the creation, 
addition of the entry of a jump table 78. a jump table 78 can also be created, 
creating a file and. thereby, random access can be carried out to a high speed to 
a file during creation of a file. 

[01081 Moreover, since the file and the non-assigned cluster list 82 which are 
always recorded on the record medium at a power up or the fime of insertion of a 
record medium since the non-assigned cluster list 82 is created at a power up or 



the time of insertion of a record medium have consistency, dependability 
improves. Moreover, in the above-mentioned operation gestalt, although the 
jump table retrieval section 75 is performing creation/renewal of a jump table 78, 
it may not limit to it, and other parts of jump table storage section 76 grade may 
perform these processings. 

[0109] Furthermore, in the above-mentioned operation gestalt. although the 
non-assigned cluster list retrieval section 80 is performing creation/renewal of 
the non-assigned cluster list 82. it may not limit to it. and other parts of 
non-assigned cluster list storage section 81 grade may perform these 
processings. Moreover, in the above-mentioned operation gestalt. although 

explained with the application of a cluster as a unit record section in a record 

medium, it may not limit to it and other units may be used as a unit record section. 

[0110] In addition, if each operation gestalt of this invention is indicated, 

manufacturing by this contractor is possible. 

10111] 

[Effect of the Invention] As explained in full detail above, according to the file 
system of this invention, there is the following effectiveness thru/or advantages. 
(1) Since the unit record section number corresponding to the unit record section 



where desired data are assigned, or the unit record section number near request 
data is searched out of a jump table in case a file is read from a record medium, 
desired data can be searched at a high speed, and when performing retrieval 
which goes back a unit record section number especially, the retrieval rate can 
be raised (claim 1, claim 9). 

[0112] (2) An actual non-unit-of-allocation field and the adjusted jump table can 
be created (claim 2. claim 8. claim 9). 

(3) In case a jump table is recorded on a record medium and a file is read, 
whenever it reads a file by reading this jump table from a record medium, it is not 
necessary to create a jump table, and processing can be accelerated (claim 3). 
[0113] (4) A record medium can be used efficiently (claim 4. claim 7, claim 11). 
(5) Since the jump table corresponding to a file is offered by investigating the 
jump table corresponding to a file, and creating a jump table based on a file 
control table when it is judged that the jump table corresponding to a file does 
not exist, the unit record section using a jump table can be searched quickly 
(claim 5). 

[0114] (6) Compare the modification time of a file with the modification time of 
the jump table corresponding to this file, and since a file and a jump table always 



have consistency by updating a jump table when it is judged that the 
modification time of a file is newer than the modification time of a jump table, 
dependability improves (claim 6). 

(7) In case a file is recorded on a record medium, a non-unit-of-allocation record 
section can be searched at a high speed by searching a non-unit-of-allocation 
record section based on a non-unit-of-allocation record section list (claim 8). 
[0115] (8) Whenever it reads a file after powering off or discharge of a record 
medium, it is not necessary to create a non-unit-of-allocation record section list, 
and at the time of powering off or discharge of a record medium, processing can 
be accelerated by memorizing a non-unit-of-aliocation record section list to a 
record medium, and reading a non-unit-of-allocation record section list from a 
record medium at the time of insertion of a power up or this record medium 
(claim 12). 

[0116] (9) Since the file and non-unit-of-allocation record section list which are 
always recorded on the record medium at a power up or the time of insertion of a 
record medium have consistency, dependability improves (claim 10. claim 13). 
(10) When performing two or more processings to coincidence to the same file, 
by taking the synchronization of the file information concerning two or more 



processings in advance of tifie processing to a file, modification of the file 
information produced by processing of 1 is reflected in advance of other 
processings, and the effect produced by this processing of 1 can be reduced 
(claim 14). 
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[Brief Description of the Drawings] 

[Drawing 1] It is the blocl^ diagram showing the functional configuration of the file 
system as the 1st operation gestalt of this Invention. 

[Drawing 2] It is the block diagram showing the hardware configuration of the 
host computer which applies a file system. 

[Drawing 3] Drawing in which (a) shows the configuration of a file control table 
typically, and (b) are drawings for explaining the configuration of a jump table. 
[Drawing 4] It is drawing showing the information on the file which has a 
synchronization taken by the file information synchronizer in the file system of 
the 1st operation gestalt of this invention. 

[Drawing 5] It is a flow chart for explaining synchronous processing of the file 
information conceming two or more processings in which it can set to the file 
system of the 1st operation gestalt of this invention. 

[Drawing 6] It is a flow chart for explaining the retrieval approach of the jump 
table by the jump table retrieval section in the file system of the 1st operation 
gestalt of this invention. 



[Drawing 7] It is a flow chart for explaining the actuation as the jump table check 
section of the check section in the file system of the 1st operation gestalt of this 
invention. 

fPrawing 8] It is a flow chart for explaining the actuation as the modification time 
check section of the check section in the file system of the 1st operation gestalt 
of this invention. 

[Drawing 9] It is a flow chart for explaining the actuation as the file check section 
of the check section in the file system of the 1st operation gestalt of this 
invention. 

rorawing 10] It is the block diagram showing the functional configuration of the 

file system as the 2nd operation gestalt of this invention. 

[Drawing 11] Drawing in which (a) shows the configuration of a file control table 

typically, drawing in which (b) shows the non-assigned cluster list of [ before 

updating ]. and (c) are drawings showing the non-assigned cluster list after 

updating. 

[Drawing 12] It is a flow chart for explaining the allocation approach of the data to 
the cluster by the cluster list retrieval section in the file system of the 2nd 
operation gestalt of this invention. 



prawing 13] Drawing in whicli (a) sliows the configuration of a file control table 
typically, drawing in which (b) shows the non-assigned cluster list of [ before 
updating ]. and (c) are drawings showing the non-assigned cluster list after 
updating. 

[Drawing 14] Drawing for (a) to explain processing of each part at the time of 
powering off or record-medium discharge and (b) are drawings for explaining 
processing of each part at a power up or the time of record-medium insertion. 
[Drawing 15] It is the block diagram showing the functional configuration of the 
file system as other operation gestalten of this invention. 

[Drawing 16] It is the block diagram showing the functional configuration of a 

FAT filesystem. 

[Description of Notations] 

1 Host Computer 

20 RAM 

30 ROM 

40 I/O interface 

50 Bus 

60 Storage 



70a, 70b File system 

71 Access Section 

72 Cluster Retrieval Section (Unit Record Section Retrieval Section) 

73 Cluster Allocation Section (Unit Record Section Allocation Section) 

74 FAT (File Control Table) 

75 Jump Table Retrieval Section 

76 Jump Table Storage Section 

77 Jump Table Check Section 

78 Jump Table 

79 file-information synchronizer 

80 Non-Assigned Cluster List Retrieval Section (Non-Unit-of-Allocation Record 
Section List Retrieval Section) 

81 Non-Assigned Cluster List Storage Section (Non-Unit-of-Allocation Record 
Section List Storage Section) 

82 Non-Assigned Cluster List (Non-Unit-of-Allocation Record Section List) 

83 Non-Assigned Cluster List Check Section (Non-Unit-of-Allocation Record 
Section List Check Section) 

84 File List Records Department 



85 File List Comparator 
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